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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodland; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils in Vernon County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. у 


Finding апа Using Information 


The “Guide to Mapping Units" can be used 
to find information, The guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification of each. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and information in the text. 
Translucent material can be used аз an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For 


example, soils that have a slight limitation for 
a given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
those with a severe limitation can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units and the wood- 
land groups. 

Foresters and others can refer to the section 
"Woodland," where the soils of the county are 
grouped according to their suitability for trees. 

Game managers and others can find informa- 
tion about soils and wildlife in the section 
“Wildlife.” 

Community planners amd others concerned 
with recreational development can read about 
the soil properties that affect the choice of sites 
for parks, picnic areas, and other recreational 
uses in the section "Recreation Development." 

Engineers and builders can find, under “Engi- 
neering Uses of the Soils," tables that contain 
estimates of soil properties and information 
about soil features that affect engineering prac- 
tices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils." 

Newcomers т Vernon County may be espe- 
cially interested in the section “General Soil 
Map," where broad patterns of soils are de- 
scribed. They may also be interested in the 
information about the county given in the sec- 
tion , Environmental Factors Affecting Soil 
Use. 
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VERNON COUNTY is in the west-central part of 

Missouri (fig. 1). It has a total area of 838 square 
miles or 536,320 acres. Nevada, the largest city and 
county seat, is near the center of the county. In 1970 
the population of Nevada was 9,736 and that of the 
county was 19,065. 

Most of Vernon County is nearly level to gently slop- 
ing. The topography is more rolling along the major 
streams and in the northwestern and southeastern 
corners of the county. In the more rolling areas and in 
the southeastern corner, the soils formed under forest 
vegetation. Soils in the rest of the county formed under 
tall prairie vegetation. In the northwest corner of the 
county the topography is more rolling because of the 
Fort Scott escarpment. There are also several, con- 
spicuous, high mounds in the county which are outlying 
members of the Fort Scott escarpment. 

Farming is the principal enterprise in the county. 
In 1969, about 87 percent of the land area was in farms, 
mainly eash-grain and livestock farms. The principal 
field crops are corn, soybeans, and grain sorghum, but 
alfalfa, fescue, and other grasses and legumes are 
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Figure 1.—Location of Vernon County in Missouri. 


grown for pasture and hay. The principal livestock are 
cattle and hogs. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soils are in Vernon County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they were likely to find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of na- 
tive plants or crops, the kinds of rock, and many facts 
about the soils. They dug many holes to expose soil 
profiles. А profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down- 
ward into the parent material that has not been 
changed much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. The soil series and the soil 
phase are the categories of soil classification most used 
in а local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named for 
a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Bolivar and Bronaugh, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristies that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face soil and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature that 
affects management. For example, Bolivar fine sandy 
loam, 2 to 5 percent slopes, is one of several phases 
within the Bolivar series. 

After a guide for classifying and naming the soils 
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had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodland, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map in the back of this 
publication was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such а map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of а recognized soil phase. 

Some mapping units are made up of soils of different 
Series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of Vernon County: soil complexes and undifferentiated 
groups. 

А soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
Soils, and the pattern and relative proportions are 
about the same in all areas. The name of a soil com- 
plex consists of the names of the dominant soils, joined 
by a hyphen. Hepler-Radley complex is an example. 

Ап undifferentiated group is made up of two or more 
soils that could be mapped separately but are shown as 
one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of ап undifferenti- 
ated group consists of the names of the dominant soils, 
joined by "and." Radley, Parsons, and Barden soils, 0 
to 25 percent slopes, severely eroded, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are given 
descriptive names. Mine pits and dumps is a land type 
in Vernon County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
сгорв under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil, Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in such a way as to be readily useful 
to different groups of users, among them farmers, man- 
agers of woodland and range, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others. Then they 
adjust the groups according to the results of their stud- 
ies and consultation, Thus, the groups that are finally 


evolved reflect up-to-date knowledge of the soils and 
their behavior under present methods of use and man- 
agement. 


General Soil Map 


The General Soil Map at the back of this survey 
shows, in color, the soil associations in the survey area. 
А soil association is a landscape that has a distinctive 
pattern of soils in defined proportions. It typically con- 
sists of one or more major soils and at least one minor 
soil, and it is named for the major soils, The soils in an 
association can occur in other associations; but in dif- 
ferent patterns. 

А map showing soil associations is useful to people 
who want to have a general idea of the soils in a survey 
area, who want to compare different parts of that area, 
or who want to locate large tracts that are suitable for 
a certain kind of land use, Such a map is a useful gen- 
eral guide for broad planning on a watershed, a wooded 
tract, or a wildlife area or for the broad planning of 
recreational facilities, community developments, and 
such engineering works as highway systems. It is not 
suitable for detailed planning for management of a 
farm or field or for selecting the exact location for a 
road or building or similar structure, because the soils 
within an association ordinarily vary in slope, depth, 
stoniness, drainage, and other characteristics that affect 
their management. 

The soil associations in this survey area are described 
on the pages that follow. 


1. Zaar-Barden-Liberal association 


Deep, gently sloping and moderately sloping, moderate- 
ly well drained and somewhat poorly drained soils that 
have a surface layer of silt loam or silty clay and a sub- 
soil of silty clay or silty clay loam; on uplands 


This association (fig. 2) is on gently sloping wide 
ridgetops and moderately wide divides and on gently 
sloping to moderately sloping side slopes and high 
mounds. Slopes are generally long but are shorter with 
increased steepness. 

This association makes up about 11 percent of the 
county, It is about 31 percent Zaar soils, 20 percent 
Barden soils, and 13 percent Liberal soils. Minor soils of 
the Lula, Balltown, Parsons, and Barco series make up 
the rest. 

Zaar soils are mainly gently sloping on the divides 
along drainageways and are gently sloping and moder- 
ately sloping on side slopes and mounds. These soils are 
somewhat poorly drained, They formed in material 
weathered from shale and thin bedded limestone. The 
surface layer is black silty clay. The subsoil is black, 
very dark gray, and very dark grayish-brown silty 
clay. 

Barden soils are gently sloping. They are on the 
divides. These soils are moderately well drained. They 
formed in material weathered from gray clay shale. 
The surface layer is very dark grayish-brown silt 
loam. The subsoil is mottled dark-brown, yellowish- 
brown, reddish-brown, and grayish-brown silty clay 
loam. 

Liberal soils are gently sloping and moderately slop- 
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Figure 2.— Typical pattern of the major soils in Zaar-Barden-Liberal association. 


ing. They are on the side slopes and mounds. These 
soils are moderately well drained. The surface layer is 
very dark grayish-brown silt loam. The subsoil is mot- 
tled dark-brown, gray, and yellowish-brown silty clay 
and silty clay loam. Shale bedrock is at a depth of 40 to 
60 inches. 

Lula soils are on ridgetops. Balltown soils are on 
short, moderately steep side slopes between Lula and 
Zaar soils. Parsons soils are on divides and benches. 
Barco soils are on ridges and mounds. 

Fertility is medium to high, and the organic-matter 
content is moderate to high. The available water ca- 
pacity is moderate to high. The major concerns of man- 
agement are seepy spots, controlling erosion on the 
sloping areas, and maintaining good tilth and fertility. 

'This association is used mainly for general livestock 
and grain farming. Corn, soybeans, small grain, and 
sorghum are grown in the gently sloping areas. Le- 
gumes and grasses, mostly improved tame grasses, are 
grown in the sloping areas. 


2. Barden-Parsons association 


Deep, nearly level and. gently sloping, moderately well 
drained and. somewhat poorly drained. soils that have a 


surface layer of silt loam and a subsoil of clay to silty 
clay loam; on uplands 


This association (fig. 3) is on the broad divides that 
separate the major drainage systems of the county. It 
has long, nearly level or gentle slopes. 

This association makes up about 39 percent of the 
county. It is about 41 percent Barden soils and 39 per- 
cent Parsons soils, Minor soils of the Barco and Liberal 
series and soils that occur in the upland drainageways 
make up the rest. : n 

Barden soils are gently sloping. They are on divides 
and along drainageways. These soils are moderately 
well drained. They formed in material weathered from 
gray clay shale. The surface layer is very dark grayish- 
brown silt loam. The subsoil is mottled yellowish-brown 
and gray silty clay loam. 

Parsons soils are nearly level. They are on the divides. 
These soils are somewhat poorly drained. They formed 
in material weathered from clay shale. The surface lay- 
er is very dark grayish-brown silt loam. The subsurface 
layer is grayish-brown silt loam. The subsoil is very 
dark grayish-brown to gray clay and silty clay. 

Barco and Liberal soils are on breaks and rounded 
knobs. In the lower reaches of upland drainageways are 


SOIL SURVEY 


Figure 3.—Typical pattern of the soils in Barden-Parsons association. 


Hepler soils that occur in intricate patterns with Rad- 
ley soils. Hepler soils are on low stream terraces, and 
Radley soils are on narrow bottom lands. The upper 
reaches of the drainageways are narrow, U-shaped, and 
entrenched. Small, continuous, severely eroded areas of 
Parsons, Barden, and Barco soils are on upland breaks 
that have scarped edges, and areas of Hepler and Rad- 
ley soils are on narrow bottom lands. 

Controlling erosion, seasonal droughtiness, and, to а 
lesser degree, seasonal wetness, are limitations to the 
use of the soils in this association, Under highly special- 
ized management, row crops can be grown year after 
year in the nearly level areas. Barden and Parsons soils 
have potential for irrigation. 

This association is well suited to farming. It is farmed 
in large tracts and with large machinery. Most of the 
acreage is intertilled row crops and small grain that 
are marketed as cash-grain. Tame grasses for pasture, 
hay, and seed are grown on much of the remaining 
acreage. А small acreage is used for native prairie 
grass that is mowed for hay. 


3. Barco-Barden-Coweta association 


Shallow to deep, gently sloping to strongly sloping, well 
drained and moderately well drained soils that have a 
surface layer of fine sandy loam to silt loam and a sub- 
soil of loam to silty clay loam; on uplands 


This association (fig. 4) is on gently sloping divides, 


benches, ridgetops, and knobs and on strongly sloping 
side slopes and breaks along drainageways. 

This association makes up about 25 percent of the 
county, It is about 47 percent Barco soils, 24 percent 
Barden soils, and 14 percent Coweta soils. Minor soils 
mainly of the Parsons, Liberal, Verdigris, and Cleora 
series make up the rest. 

Barco soils are gently sloping and moderately slop- 
ing. They are on ridgetops, knobs and side slopes. These 
soils are well drained. They formed in material weath- 
ered from sandstone interbedded with thin layers of 
shale, The surface layer is very dark brown loam. The 
subsoll is brown and yellowish-brown loam and clay 
оат. 

Barden soils are gently sloping. They are on divides 
and side slopes. These soils are moderately well drained. 
They formed in gray clay shale. The surface layer is 
very dark grayish-brown silt loam. The subsoil is mot- 
tled yellowish-brown and gray silty clay loam. 

Coweta soils are gently sloping to strongly sloping. 
They are on narrow ridgetops and knobs and on gently 
sloping to strongly sloping side slopes. They are weil 
drained. The surface layer is dark-brown fine sandy 
loam. The underlying material is soft sandstone bed- 
rock at a depth of 10 to 20 inches. 

Parsons soils are on nearly level divides and benches. 
Liberal soils are on knobs and side slopes. Verdigris and 
Cleora soils are on nearly level, narrow bottom lands. 

Fertility is medium to low, and the organic-matter 
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Figure 4.— Typical pattern of the major soils in Barco-Barden-Coweta association. 


content is moderate to low. The available water capac- 
ity is high to low. The major concerns of management 
are controlling erosion and droughtiness and maintain- 
ing tilth and fertility. 

This association is used for general livestock farm- 
ing. Most of the acreage is used for pasture, hay, small 
grain, and sorghum. Corn and soybeans are grown in 
some of the gently sloping areas. 


4. Hector-Bolivar association 


Shallow ата, moderately deep, gently sloping to steep, 
well drained soils that have a surface layer of fine 
sandy loam and a subsoil of fine sandy loam or sandy 
clay loam; on uplands 

This association (fig. 5) is on gently sloping and mod- 
erately sloping ridgetops, points, and foot slopes and on 
moderately sloping to steep side slopes. 

This association makes up about 12 percent of the 
county. It is about 40 percent Hector soils and 35 per- 
cent Bolivar soils. Minor soils, mainly of the Dubbs, 
Hepler, Verdigris, and Cleora series, make up the rest. 

Hector soils are moderately sloping to steep. They are 


on ridgetops, points, breaks, and hillsides. These soils 
are well drained, They are stony in some places and 
have many rock outcrops. The surface layer is very 
dark grayish-brown and dark-brown fine sandy loam. 
The subsoil is yellowish-brown fine sandy loam, Sand- 
stone bedrock is at a depth of 8 to 20 inches. И 

Bolivar soils are gently sloping. They are on ridge- 
tops, points and foot slopes and on moderately sloping 
side slopes. These soils are well drained. They formed 
in material weathered from sandstone interbedded with 
thin layers of shale, The surface layer is dark-brown to 
yellowish-brown fine sandy loam. The subsoil is 
yellowish-red to brown sandy clay loam. : 

Dubbs soils are on gently sloping foot slopes in up- 
lands. Hepler, Verdigris, and Cleora soils are on nar- 
row, nearly level bottom lands. 

Fertility, organie-matter content, and the available 
water capacity are low or very low. The major concerns 
of management on the upland soils are controlling ero- 
sion and droughtiness and the presence of stones and 
Rock outcrop. Occasional or frequent overflow is a haz- 
ard on the bottom land soils. 
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Figure 5.—Typical pattern of the major soils in Hector-Bolivar association. 


Most of the acreage in this association is in timber 
and brush. Oaks and hickory predominate. The acreage 
not in timber is mainly in grass and legumes, Small 
grain and sorghum are grown on some of the gently 
sloping soils. These soils are suited to grasses and le- 
gumes, woodland, and wildlife. Some small grain can be 
grown. 


5. Osage-Lanton-Hepler association 


Deep, nearly level, poorly drained and somewhat poorly 
drained soils that have a surface layer of silt loam to 
silty clay and a subsoil of silty clay loam or silty clay; 
on bottom lands and low stream terraces 


This association (fig. 6) is on flood plains of the 
major streams in the county. 

This association makes up about 13 percent of the 
county, It is about 42 percent Osage soils, 17 percent 
Lanton soils, and 15 percent Hepler soils. Minor soils, 
шашу. of the Radley and Verdigris series, make up the 
rest. 

Osage soils are nearly level. They are on wide flood 
plains. These soils are poorly drained. They formed in 
clayey alluvium. The surface layer is dark-brown and 


black silty clay. The subsoil is very dark gray and dark 
gray silty clay. 

Lanton soils are nearly level. They are on moderately 
wide flood plains, These soils are poorly drained. They 
formed in silty clay loam alluvium. The surface layer is 
black and very dark gray silty clay loam. The under- 
lying material is dark-gray silty clay loam. 

Hepler soils are nearly level. They are on low stream 
terraces. These soils are somewhat poorly drained, They 
formed in silty alluvium. The surface layer is very dark 
grayish-brown silt loam. The subsurface layer is 
grayish-brown and light brownish-gray silt loam. The 
subsoil is dark-gray silty clay loam. 

Radley and Verdigris soils are on old natural levees 
along the major streams. They are moderately well 
drained. 

Fertility is medium in Hepler soils but high in the 
other soils, Organic-matter content is moderate in Hep- 
ler soils, but high in the others. The available water 
capacity is moderate in Osage soils but high in the 
others. The major concern of management is wetness 
caused by slow runoff, ponding, flooding, and slow in- 
ternal drainage. 

This association is used mainly for cash-grain farm- 
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Figure 6.— Typical pattern of the major soils in Osage-Lanton-Hepler association. 


ing. Most of the acreage is in corn, soybeans, and 
sorghum. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Vernon County. Each soil series is described in 
detail, and then, brieflly, each mapping unit in that 
series. Unless it is specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, to 
get full information about any one mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it be- 
longs. 

An important part of the description of each soil 
series is ће soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 


those who need to make thorough and precise studies of 
soils. Color terms are for moist soil, unless otherwise 
stated. The profile described in the series is representa- 
tive for mapping units in that series. If the profile of a 
given mapping unit is different from the one described 
for the series, these differences are stated in describing 
the mapping unit, or they are differences that are appar- 
ent in the name of the mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil se- 
ries. Mine pits and dumps, for example, do not belong 
to a soil series, but nevertheless, are listed in alphabetic 
order along with the soil series. Ё 

Preceding the name of each mapping unit is а зут- 
bol. This symbol identifies the mapping unit on the de- 
tailed soil map. Listed at the end of each description of 
а mapping unit is the capability unit in which the map- 
ping unit has been placed, The page for the description 
of each capability unit can be learned by referring to 
the “Guide to Mapping Units" at the back of this sur- 
vey. 

The acreage and proportionate extent of each map- 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Area | Extent Soil Area | Extent 
Aores | Percent Acres | Percent 
Balltown flaggy silty clay loam, 9 to 20 Hepler silt loam 17 
percent slopes 3,675 0.7 || Hepler silt loam, overwash 4 
Barco loam, 2 to 5 percent slopes — 57,295 | 101 || Hepler-Radley complex .. 12 
Barco loam, 2 to 5 percent slopes, eroded 16,160 3.0 || Lanton silty clay loam __ 22 
Barco loam, 5 to 9 percent slopes _—.... „145 А || Liberal silt loam, 2 to 5 percent slopes 1.3 
Barco loam, 5 to 9 percent slopes, eroded 2,285 4 || Liberal silty clay loam, 2 to 9 percent 
Barden silt loam, 1 to 5 percent slopes __ 112,780 21.0 slopes; eroded 7: ааа Я 15 
Barden silt loam, 1 to 5 percent slopes, eroded.| 18,965 3.5 || Liberal-Coweta-Barco complex, 2 to 14 
Bolivar fine sandy loam, 2 to 5 percent slopes__| 17,460 83 percent slopes 5,105 1.0 
Bolivar fine sandy loam, 2 to 5 percent Lula silt loam, 2 to 5 percent slopes 8,715 Л 
slopes, eroded 22222002 4,375 .8 || Mayes silty clay loam 5,535 1.0 
Bolivar fine sandy loam, 5 to 9 percent slopes--| 3,470 Л | Mine pits and dumps .. 4,210 8 
Bolivar fine sandy loam, 5 to 9 percent Osage silty clay ~~. 30,650 5.7 
slopes, eroded 2,850 .4 || Parsons silt loam 88,540 16.5 
Bronaugh silt loam, 2 to 5 percent slopes 2,180 4 || Radley silty clay loam 9,200 1.7 
Cleora foamy fine sand --| 5,455 1.0 | Radley, Parsons, and Barden soils, 0 to 25 
Coweta fine sandy loam, 2 to 14 percent slopes.| 17,180 3.2 percent slopes, severely eroded – 9,835 17 
Coweta stony fine sandy loam, 5 to 14 Verdigris silt loam ----------- 10,970 21 
percent slopes 2,810 .4 || Zaar silty clay, 2 to 5 percent slopes 21,300 4.0 
Dubbs loam, 2 to 5 percent slopes 2,660 .5 || Zaar silty clay, 5 to 9 percent slopes 1,800 8 
Eldon cherty loam, thin solum variant, Water that covers 3 acres or more __ 2,140 5 
5 to 14 percent slopes ________--_-__----- 290 1 Miscellaneous, including limestone quarries, 
Hector fine sandy loam, 5 to 14 percent slopes-_ 13,000 24 made land, borrow pits 445 4 
Hector stony fine sandy loam, 5 to 14 
percent slopes 4... 11,530 2.2 
Hector stony fine sandy loam, 14 to 30 
percent slopes ——————— 2,870 5 Total Е ЕЕ ت‎ dad 586,320 | 100.0 


ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual (6). 


Balltown Series 


The Balltown series consists of shallow, somewhat 
excessively drained soils that have a moderately fine 
textured surface layer and, at a depth of 5 to 20 inches, 
hard limestone bedrock. These soils are on upland di- 
vides and side slopes and have a slope of 9 to 20 percent. 
They formed in material weathered from limestone in- 
terbedded with thin layers of shale. The native vegeta- 
tion was tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish-brown flaggy silty clay loam about 10 
inches thick. Below this the underlying material is dark- 
brown, firm flaggy silty clay loam about 6 inches thick. 
Limestone bedrock is at а depth of about 16 inches, 

Natural fertility is medium. Organic-matter content 
is moderate. The available water capacity is very low. 
Surface runoff is medium to very rapid, and perme- 
ability is moderate. The chief limitation to the use of 
these soils is droughtiness, but stoniness, rockiness, and 
susceptibility to erosion are also limitations. 

Balltown soils are used mainly for pasture. A small 
acreage has been seeded to tame grass, and the rest is 
in native grass. About half of it is covered with brush. 

Representative profile of Balltown flaggy silty clay 
loam, 9 to 20 percent slopes, in a pasture, 660 feet east 


? Italie numbers in parentheses refer to Literature Cited, p 60. 


and 40 feet south of the northwest corner of sec. 7, T. 
37 N., R. 33 W. 


А1—0 to 10 inches, very dark grayish-brown (10YR 8/2) 
flaggy silty clay loam; moderate, fine, granular 
structure; friable; many roots; 50 percent lime- 
Stone fragments; mildly effervescent; mildly alka- 
line; clear, smooth boundary. 

C—10 to 16 inches, dark-brown (10YR 3/3) flaggy silty 
clay loam; weak, fine, subangular blocky structure; 
firm; few roots; 80 percent limestone fragments; 
strongly effervescent; mildly alkaline; abrupt, 
smooth boundary. 

R—16 inches, gray limestone bedrock. 

The A horizon and the C horizon, if any, range from 
black (10YR 2/1) to dark brown (7.5YR 3/2 and 10YR 
3/3). Depth to hard limestone bedrock ranges from 5 to 20 
inches. The soil is 35 to 80 percent coarse fragments 
throughout. It is slightly acid to moderately alkaline. 

Balltown soils are near Barden, Lula, and Zaar soils. 
They are not as deep to bedrock as those soils. 


BaD—Balltown flaggy silty clay loam, 9 to 20 percent 
slopes. This soil is strongly sloping to moderately steep. 
It is on convex ridgetops and side slopes. This soil is 
commonly at a higher elevation than Zaar soils, and in 
many places is in narrow bands between Lula and Zaar 
soils. It is in long and narrow areas of 10 to 40 acres 
or more. 

Included with this soil in mapping are small areas of 
Zaar and Lula soils and a soil that is similar to Balltown 
in thickness, color, and texture, but that is not flaggy. 
Also included are a few rock outcrops and wet seepy 
spots, and areas that have slopes of less than 9 percent, 
or areas that have slopes of more than 20 percent. 

This soil is droughty because it is shallow to lime- 
stone bedrock and there are flagstones on the surface 
and throughout the soil. Because this soil is droughty 
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and susceptible to erosion, it is not suitable for cultiva- 

tion. Poor response to management can be expected. 

The use of this soil is limited largely to pasture, mead- 

ow, or wildlife food and cover. This soil is best suited 

ын е сани grass and legumes. Capability unit 
8-8. 


Barco Series 


The Barco series consists of moderately deep, well- 
drained soils that have а medium-textured surface layer 
and mainly а moderately fine textured subsoil. These 
soils are on upland divides and mounds and have a slope 
of 2 to 9 percent. They formed in material weathered 
from sandstone interbedded with thin layers of shale. 
Sandstone fragments are on the surface and throughout 
the soil. Sandstone bedrock is at a depth of 20 to 40 
inches. The native vegetation was tall prairie grass. 

In a representative profile the surface layer is very 
dark brown and very dark grayish-brown loam about 
18 inches thick. The subsoil is dark brown and dark 
yellowish-brown, firm, and about 18 inches thick. The 
upper part of the subsoil is loam and clay loam, and the 
lower part is gravelly clay loam. The underlying mate- 
rial, to a depth of about 35 inches, is brown gravelly 
loam and partly weathered sandstone fragments. Sand- 
stone bedrock is at а depth of 35 inches. 

Natural fertility is medium. The available water 
capacity is moderate or low. Barco soils in the north- 
western part of the county have a greater capacity to 
hold and release some plant nutrients than Barco soils 
in other parts of the county. Surface runoff is medium 
or rapid, and permeability is moderate. Because they 
are moderately deep to sandstone bedrock, these soils 
are somewhat droughty, but susceptibility to erosion is 
the main limitation to their use. 

More than half the acreage of Barco soils is used for 
eultivated crops, mainly small grain, corn, sorghum, 
and soybeans. The rest of the acreage is mainly in grass 
and legumes for hay and pasture. A small acreage is 
still in native tall prairie grasses. 

Representative profile of Barco loam, 2 to 5 percent 
slopes, in а meadow, 1,260 feet north and 400 feet east 
of the southwest corner of the NW}, sec. 17, Т. 35 N., 
R. 29 W. 

А11—0 to 9 inches, very dark brown (10YR 2/2) loam; 
moderate, fine, granular structure; friable; many 
roots; few worm holes and casts; few small 
brownish-yellow sandstone fragments; neutral; 
clear, smooth boundary. 

A12—9 to 13 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, medium, granular structure; fri- 
able; many roots; few small sandstone fragments; 
acid; clear, smooth boundary. 

B1—13 to 16 inches, dark-brown (10YR 4/3) loam; very 
dark grayish brown (10YR 3/2) in old worm chan- 
nels; weak, fine, subangular blocky structure; fri- 
able; many roots; strongly acid; clear, smooth 
boundary. 

B21t—16 to 20 inches, dark yellowish-brown (10YR 4/4) 
clay loam; moderate, fine, subangular blocky struc- 
ture; firm; many roots; thin clay films on faces 
of peds; few, dark reddish-brown, soft sandstone 
fragments; strongly acid; gradual, smooth bound- 


ary. 

B22t—20 to 27 inches, dark-brown (7.5YR 4/4) clay loam; 
moderate, fine, subangular blocky structure; firm; 
many roots; thin clay films on faces of peds; few 
red sandstone fragments; strongly acid; clear, 
smooth boundary. 


B3—27 to 31 inches, dark yellowish-brown (10YR 4/4) 
gravelly clay loam; weak, fine, subangular block; 
Strueture; firm; many roots; approximately 3! 
percent partly weathered sandstone fragments; 
strongly acid; clear, smooth boundary. 

C—81 to 35 inches, brown (10YR 5/3) gravelly loam; 
massive; firm; few roots; approximately 35 per- 
cent partly weathered sandstone fragments; 
strongly acid; abrupt irregular boundary. 

R—85 inches, sandstone bedrock. 

The thickness of the solum and depth to bedrock are 20 to 
40 inches. In uneroded areas the A horizon is 7 to 15 inches 
thick_and very dark brown (10YR 2/2) to dark brown 
(10YR 3/3). In eroded areas it is about 6 inches thick and 
mainly dark brown. 

The В horizon is 10 to 30 inches thick and medium acid to 
strongly acid. The Bt horizons and the B3 horizon are dark- 
brown (10YR 4/8) to yellowish-brown (10YR 5/4) loam, 
clay loam, and sandy clay loam. The Bt horizon also contains 
5 to 35 percent coarse fragments that are less than 3 inches 
in diameter. 

The C horizon is loam, clay loam, or sandy clay loam and 
5 to 35 percent coarse fragments that are less than 3 inches 
in diameter. 

Barco soils are near Parsons, Barden, Coweta, Bolivar, 
and Hector soils. They are not so deep, and they have more 
sand and less clay throughout the profile than Parsons and 
Barden soils. They are deeper than Coweta and Hector soils. 
They have a darker colored or thicker A horizon than Boli- 
var and Hector soils. 


ВсВ—Вагсо loam, 2 to 5 percent slopes. This soil is 
gently sloping. It is on convex knobs, side slopes, and 
rounded ridgetops. Areas are generally long and moder- 
ately wide and 10 to 80 acres or more. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
Liberal, Coweta, and Barden soils. Liberal soils are on 
the knobs ; Coweta soils are on the knobs and breaks of 
the side slopes; and Barden soils are below the breaks 
and in saddles that cross the ridgetops. Also included 
are a few small stony spots, eroded spots, and small 
areas that have a slope of more than 5 percent. 

The available water capacity is moderate. Surface 
runoff is medium. Organic-matter content is moderate. 

A good response to management can be expected. 
Because the soil is susceptible to erosion and is some- 
what droughty, the choice of crops is limited or moder- 
ate conservation practices are needed. This soil is suited 
to corn, soybeans, sorghum, small grain, grass, and 
alfalfa and other legumes. Capability unit Пе-4. 

BcB2—Barco loam, 2 to 5 percent slopes, eroded. This 
soil is gently sloping. It is near the slope breaks on con- 
vex knobs, ridgetops, and side slopes. The areas are long 
and narrow and about 5 to 80 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 6 inches of dark-brown loam. Part of the original 
surface layer has been mixed with part of the subsoil. 
In erosion scars and gullies, the browner, somewhat 
finer textured subsoil is exposed in many places. Depth 
to sandstone bedrock is commonly 24 to 30 inches. 

Included with this soil in mapping are small areas of 
Coweta and Barden soils. Coweta soils are on the breaks 
of side slopes and Barden soils are below the breaks and 
in saddles that cross the ridgetops. Also included are 
small areas of a soil that has a surface layer of fine 
sandy loam, areas of uneroded Barco soils, areas that 
have slopes of more than 5 percent, and small stony 
spots. 

The available water capacity is low. Surface runoff is 
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medium. Organic-matter content is low. A good 
response to management can be expected. Because this 
Soil is susceptible to further erosion and is droughty, 
the choice of crops is limited, or special conservation 
practices are needed, or both. This soil is best suited to 
small grain, grass, and legumes. Corn, soybeans, or sor- 
ghum can be safely grown in rotations that include hay 
or pasture crops. Capability unit Ше-Т7. 

Barco loam, 5 to 9 percent slopes. This soil is 
moderately sloping. It is on convex breaks and side 
slopes. Areas are long and narrow and 5 to 20 acres. 

"This soil has a profile similar to the one described as 
representative of the series, but depth to sandstone bed- 
rock is generally about 24 to 30 inches. 

Included with this soil in mapping are small areas of 
Coweta soils and Bolivar soils, and areas.of soils that 
have a surface layer of sandy loam. Coweta soils are 
on breaks, and Bolivar soils are in the steeper wooded 
draws between Barco soils and Hector soils. Also 
included are a few rock outcrops, stony spots, and small 
eroded areas. 

The available water capacity is moderate. Surface 
runoff is rapid. Organic-matter content is moderate. À 
fair response to management can be expected. Because 
this soil is highly susceptible to erosion and is 
droughty, the choice of crops is restricted and careful 
management is needed. This soil is suited to grass and 
legumes. Small grain, and occasionally a cultivated crop, 
can be grown in rotations that include several years of 
hay or pasture. Capability unit Ше-4. 

BeC2—Barco loam, 5 to 9 percent slopes, eroded. This 
soil is moderately sloping. It is on convex breaks and 
side slopes. This soil is in long and narrow areas of 5 to 

0 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 6 inches of dark-brown loam. Part of the original 
surface layer has been mixed with part of the subsoil. 
In scarred and gullied areas, the browner, somewhat 
finer textured subsoil is exposed in many places, Depth 
to sandstone bedrock is generally 20 to 26 inches. 

Included with this soil in mapping are small areas of 
Coweta soils and Bolivar soils, and areas of a soil that 
has a surface layer of fine sandy loam. Coweta soils are 
on breaks and Bolivar soils are between the Barco soils 
and the steeper wooded draws. Also included are a few 
rock outcrops, stony spots, and areas where little or no 
erosion has taken place. 

The available water capacity is low. Surface runoff is 
rapid. Organic-matter content is low. 

A fair response to management ean be expected. 
Because this soil is highly susceptible to further ero- 
Sion and is droughty, its use is severely limited. This 
Soil is suited to grass and legumes. Small grain and 
occasionally a cultivated crop can safely be grown in a 
rotation that includes several years of pasture or hay. 
Capability unit IVe-7. 


Barden Series 


The Barden series consists of deep, moderately well 
drained soils that have a medium-textured surface layer 
and a moderately fine textured subsoil. These soils are 
on upland divides and have a slope of 1 to 5 percent. 
They formed in material weathered from silty and 


clayey shales. They are thinly mantled with loess, and 
depth to shale bedrock is more than 50 inches. The 
native vegetation was tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 12 inches thick, The 
subsoil is about 36 inches thick. In sequence from 
the top, the upper 6 inches is dark-brown and dark 
yellowish-brown, friable silty clay loam; the next 7 
inches is dark-brown and dark grayish-brown, firm silty 
clay loam that has prominent mottles; the next 10 
inches is mottled grayish-brown and reddish-brown, 
firm silty clay loam; and the lower 18 inches is dis- 
tinetly mottled dark-gray, firm clay loam. The under- 
lying material, to a depth of 55 inches, is distinctly 
mottled, gray, firm clay loam. Shale bedrock is at a 
depth of 55 inches. 

Natural fertility is medium. The available water 
capacity is high. Barden soils in the northwestern part 
of the county have a greater capacity to hold and release 
some plant nutrients than Barden soils in other parts 
of the county. Surface runoff is medium, and perme- 
ability is slow. In some places these soils tend to be wet 
and seepy, but susceptibility to erosion is the major 
limitation to their use. 

More than half the acreage of Barden soils is used 
for row crops and small grain. The important crops are 
corn, small grain, soybeans, and sorghum. The soils are 
worked with large machines, and the crops are mar- 
keted as cash-grain. Most of the remaining acreage is in 
tame grass, legumes, and native tall prairie grasses 
that are used for pasture and hay. 

Representative profile of Barden silt loam, 1 to 5 per- 
cent slopes, in a pasture, 150 feet west and 75 feet south 
ot ает northeast corner of the ЗЕМ, sec. 21, T. 36 N., 


А1—0 to 12 inches, very dark grayish-brown (10YR 3/2) 
silt loam; moderate, fine, granular structure; fri- 
able; many roots; many small pores; many small 
brown iron stains; strongly acid; gradual, smooth 
boundary. 

Bi—12 to 18 inches, dark-brown (10YR 4/3) and dark 
yellowish-brown (10YR 4/4) silty clay loam; few 
fine, prominent, dark-red (25ҮК 3/6) mottles; 
moderate, fine, subangular blocky structure; fri- 
able; many roots; strongly acid; gradual, smooth 
boundary. 

B21t—18 to 25 inches, dark-brown (10YR 8/3) and dark 
grayish brown (10YR 4/2) heavy silty clay loam; 

ew, fine, prominent, dark-red (2.5YR 3/6) and 
yellowish-red (5YR 4/6) mottles; strong, fine and 
very fine, subangular blocky structure; firm; few 
roots; thin, continuous clay films; strongly acid; 
clear, smooth boundary. 

B22t—25 to 35 inches, mottled ‚Ета гот (10ҮЕ. 52), 
ellowish-brown (10YR 5/6), and dark reddi: 
rown (2.5YR 3/4) heavy silty clay loam; moder- 

ate, medium and fine, subangular blocky structure; 
firm; thin, continuous clay films; strongly acid; 
gradual, smooth boundary. 

B3t—35 to 48 inches, dark-gray (10YR 4/1) clay loam; 
many, medium, distinct, ео (10ҮЕ 
5/6) and strong-brown (7.5YR 5/6) mottles; weak, 
fine and medium, subangular blocky structure; 
firm; thin, patchy clay films; few black stains; 
slightly acid; gradual, smooth boundary. 

C1—48 to 55 inches, gray (10YR 6/1) clay loam; few, me- 
dium, distinct, Fellowish-brown (10YR 5/8) mot- 
tles; massive; firm; old root channels filled with 

ray (10YR 5/1) clay; 
oundary. 

С2--55 to 60 inches, gray clay shale interbedded with thin 
layers of sandstone. 


neutral; abrupt, smooth 
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Figure 7.—A tall fescue pasture оп Barden silt loam, 1 to 5 percent slopes. 


The solum is from 40 to 60 inches thick, and depth to bed- 
rock is more than 50 inches. 

The А horizon is 5 to 15 inches thick. It is very dark gray 
(10YR 3/1) to Мага dark brown (10YR 2/2). Except where 
lime has been applied, this horizon is strongly acid to me- 
dium acid. 

The B1 horizon is brown (10YR 4/3) or dark-brown to 
отан brown (10YR 5/4) silty clay loam or clay loam. 
t ranges from slightly acid to very strongly acid. The B2t 
horizon is dark brown (10YR 3/3) and dark grayish brown 
(10YR 42 to yellowish brown (10YR 5/6) and has dark- 

y (10YR 4/1) to red (2.5YR 4/8) mottles. It is silty clay 
loam, clay loam, or silty clay. It телдер from slightly acid to 
strongly acid. B2t horizon is 15 to 30 inches thick. The B3 
horizon and C1 horizon are mottled, grayish and yellowish- 
brown silty clay loam, clay loam, or silty cre 

Barden soils are near Parsons, Barco, Liberal, and Bron- 
augh soils. Barden soils do not have the abrupt textural 
change from the A to the B2t horizon that Parsons soils 
have. They are deeper than the Barco and Liberal soils. They 
are less red throughout than Bronaugh soils. 


BdB—Barden silt loam, 1 to 5 percent slopes. This 
soil is gently sloping. It is on convex ridgetops and side 
slopes. Areas are long and moderately wide and 10 to 
100 acres or more. These areas are well shaped for farm 
operations. This soil has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas of 
Parsons, Barco, and Liberal soils. Parsons soils are on 
ridgetops and benches near drainageways. Barco and 
Liberal soils are on knobs and on the steeper, somewhat 
broken side slopes. Also included are areas of eroded 
Barden soils, bands of seepage on foot slopes, and a 
few areas that have a slope of more than 5 percent. 

The available water capacity is high. Surface runoff 
is medium. Organic-matter content is moderate. Suscep- 
tibility to erosion is a limitation to the use of this soil. 

A good response to management can be expected. The 


choice of crops is limited, or moderate conservation 
practices are needed. This soil is well suited to corn, 
soybeans, sorghum, small grain, grass (fig. 7), and 
legumes. The better drained areas are suited to alfalfa. 
If the soil is irrigated, it has a good potential for grow- 
ing vegetables and field crops, but the acreage that 
could be irrigated is limited because an adequate water 
supply is not always available. Capability unit Пе-5. 

BdB2—Barden silt loam, 1 to 5 percent slopes, eroded. 
This soil is gently sloping. It is near slope breaks on 
slightly concave ridgetops and side slopes. Areas are 
generally long and narrow and 5 to 40 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 6 inches of very dark grayish-brown or dark- 
brown silt loam. Part of the original surface layer has 
been mixed with part of the subsoil. In erosion scars 
and in a few small gullies, the browner, finer textured 
subsoil is exposed in some places. Loamy material 
eroded from higher areas is accumulating in flatter 
downslope areas. 

Included with this soil in mapping are small areas of 
Parsons, Barco, and Liberal soils. Parsons soils are near 
drainageways. Barco and Liberal soils are near slope 
breaks on knobs and side slopes. Also included are 
areas where little or no erosion has taken place, and 
areas where the slope is more than 5 percent. 

The available water capacity is high. Surface runoff 
is medium. Organic-matter content is moderate. Sus- 
ceptibility to further erosion severely limits the use of 
this soil. A good response to management can be 
expected. The choice of crops is limited, or special con- 
servation practices are needed, or both. This soil is 
suited to sorghum, small grain, grass, legumes, corn, 
or soybeans. Capability unit Ше-5. 
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Bolivar Series 


The Bolivar series consists of moderately deep, well- 
drained soils that have a moderately coarse textured 
surface layer and a moderately fine textured subsoil. 
These soils are on upland divides and have a slope of 2 
to 9 percent. They formed in material weathered from 
sandstone interbedded with thin layers of shale. Sand- 
stone fragments are on the surface and throughout the 
soil. Sandstone bedrock is at a depth of from 20 to 40 
inches. The native vegetation was mixed hardwood 
trees. 

Tn a representative profile the surface layer is brown 
fine sandy loam about 7 inches thick. The subsurface 
layer is yellowish-brown fine sandy loam about 5 inches 
thick. The subsoil is about 15 inches thick. The upper 10 
inches is yellowish-red, firm sandy clay loam, and the 
lower 5 inches is strong-brown, firm sandy clay loam. 
The underlying material, to a depth of about 35 inches, 
consists of layers of brown and red, highly weathered 
sandstone interbedded with thin layers of gray shale. 
Sandstone bedrock is at a depth of 35 inches. © 

Natural fertility and the available water capacity are 
low. Surface runoff is medium to rapid, and perme- 
ability is moderate. Because they are moderately deep 
to sandstone bedrock, these soils are somewhat 
droughty, but susceptibility to erosion is the major 
limitation to their use. 5 . 

"More than half of the acreage of Bolivar soils is in 
timber, predominantly oak and hickory. About half the 
remaining acreage is in grass and legumes used for 
pasture and hay. The main cultivated crops are small 
grain and sorghum. š 

Representative profile of Bolivar fine sandy loam, 2 
to 5 percent slopes, in a meadow, 2,460 feet south and 
100 feet west of the northeast corner of sec. 2, T. 34 N., 
R. 30 W. 

Ар--0 to 7 inches, brown (10YR 4/3) fine sandy loam; mod- 
erate, very fine, granular structure; very friable; 
many roots; few, 5- to 10-millimeter, soft sandstone 
fragments; medium acid; abrupt, smooth boundary. 

A2—T to 12 inches, yellowish-brown UDYR 5/4) fine sandy 
loam; moderate, very fine, granular structure; very 
friable; many roots; few, 5- to 10-millimeter, soft 
sandstone fragments; slightly acid; clear, smooth 
boundary. 

B1—12 to 17 inches, yellowish-red (5YR 4/8) sandy clay 
loam; weak, fine, subangular blocky structure; 
firm; few roots; few, 10- to 20-millimeter, soft sand- 
stone fragments; medium acid; gradual, smooth 
boundary. 

B2t—17 to 22 inches, yellowish-red (5YR 4/8) sandy clay 
loam; few, fine, distinct, red (2.5YR 4/8) mottles; 
moderate, fine, subangular blocky structure; firm; 
few roots; thin clay films on faces of peds; few 
small soft sandstone fragments; very strongly acid; 

dual, smooth boundary. 

B3—22 to 27 inches, strong-brown (7.5YR 5/6) sandy cla: 
loam; common, fine, prominent, dark-red (2.5Y. 
3/6) mottles; moderate, medium, subangular block: 
structure; firm; few roots; few, small, soft sand- 
stone fragments; very strongly acid; clear, smooth 


boundary. 
C—27 to 35 inches, strong-brown (7.5YR 5/8), yellowish-red 
(5YR 5/8), and dark-red (2.5YR 3/6) sandy clay 


loam; soft, highly weathered layers of sandstone 
interbedded with thin layers of light brownish-gray 
(10YR 6/2) clay shale; massive; firm; very 
strongly acid; abrupt, wavy boundary. 
R—35 inches, sandstone bedrock; massive. 
The thickness of the solum and depth to bedrock ranges 
from 20 to 40 inches. 


The A horizon is 4 to 12 inches thick. The A1 horizon in 
uneroded areas is very dark grayish brown (10YR 3/2) or 
dark brown (10YR 3/3) and is 1 to 3 inches thick. The Ар 
or A2 horizon is dark brown (10YR 4/3) to light yellowis! 
brown (10YR 6/4). In many places the A2 horizon has been 
хата through erosion or mixing that results from deep 
plowing. 

The B horizon is 10 to 30 inches or more thick. The Bl 
horizon ranges from yellowish red (5YR 4/8) to yellowish 
brown (10YR 5/8) or dark yellowish brown (10YR 4/4) 
and is 8 to 8 inches thick. It is fine sandy loam to sandy clay 
loam. The B2t horizon ranges from friable sandy clay loam 
to firm clay loam. It ranges from brown (10YR 4/3) to red 
(2.5YR 4/8) and is 5 to 18 inches thick. In most places 
where the depth to standstone is as much as 30 inches, a B3 
horizon occurs. The B horizon ranges from medium acid to 
very strongly acid. Thick, grayish clay films or flows occur 
in the C horizon in some places. 

Bolivar soils are near Barco, Hector, Coweta, and Dubbs 
soils. Bolivar soils have a lighter colored or thiinner A hori- 
zon than Barco soils. They are deeper to sandstone bedrock 
than Hector and Coweta soils. Bolivar soils are not so deep 
as Dubbs soils. 


BoB— Bolivar fine sandy loam, 2 to 5 percent slopes. 
This soil is gently sloping. It is on convex ridgetops, side 
slopes, and foot slopes. Areas are longer than they are 
wide and are 5 to 40 acres or more. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
Hector, Dubbs, Barden, and Barco soils. Hector soils are 
on breaks of side slopes, and Dubbs soils are on foot 
slopes. Barden soils are at the head of drainageways, 
and Barco soils are in the transitional area between 
timber and prairie. Also included are a few eroded spots 
and areas that have a slope of more than 5 percent. 

The available water capacity is low. Surface runoff 
is medium. Organic-matter content is low. Susceptibility 
to erosion and droughtiness are limitations to the use 
of this soil. A good response to management can be 
expected. The choice of crops is limited, or special con- 
servation practices are needed, or both. This soil has 
some potential for alfalfa. It is suited to sorghum, corn, 
and soybeans, but it is best suited to small grain, grass, 
and legumes. A large acreage, once cleared for farming 


ve grasses and scattered oak and hickory trees on 
г fine sandy loam, 2 to 5 percent slopes. 
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18 now covered by native grasses (fig. 8) and oak and 
hickory trees. Capability unit Ше-7. 

BoB2— Bolivar fine sandy loam, 2 to 5 percent slopes, 
eroded. This soil is gently sloping. It is near breaks on 
ridgetops, points, side slopes, and foot slopes. The slope 
is convex. This soil is in long and narrow areas of 5 to 
40 acres or more. 

"This soil has a profile similar to the one described as 
representative of the series, but because it is eroded, 
the surface layer is about 6 inches of brown fine sandy 
loam. It is a combination of part of the original surface 
layer and some of the material below. In erosion scars 
and gullies, the reddish finer textured subsoil is exposed 
in many places. Sandstone bedrock is generally at а 
depth of 24 to 30 inches. 

Included with this soil in mapping are small areas 
of Hector, Barco, and Barden soils. Hector soils are on 
Slope breaks, and Barco soils are in the transitional area 
between timber and prairie. Barden soils are at the 
head of drainageways. Also included are small spots of 
uneroded and severely eroded Bolivar soils, and areas 
that have a slope of more than 5 percent. 

The available water capacity is low. Surface runoff 
is medium. Organic-matter content is low. 

A fair response to management can be expected. 
Because this soil is highly susceptible to erosion and is 
droughty, the choice of crops is limited. This soil is best 
suited to grass and legumes. Small grain and occasion- 
ally a cultivated crop can safely be grown in a long-term 
rotation that includes several years of hay and pasture. 
Capability unit IVe-7. 

BoC—Bolivar fine sandy loam, 5 to 9 percent slopes. 
This soil is moderately sloping. It is on convex side 
slopes and foot slopes. Areas are long and narrow and 
5 to 20 acres or more. 

This soil has a profile similar to the one described 
as representative of the series, but depth to sandstone 
bedrock is generally 24 to 30 inches. 

Included with this soil in mapping are small areas of 
Hector, Dubbs, and Cleora soils. Hector soils are on 
breaks of side slopes, and Dubbs soils are on foot slopes. 
Cleora soils are in the bottoms of narrow upland drain- 
ageways. Also included are a few rock outcrops and 
stony spots and areas that are moderately eroded. 

The available water capacity is low. Surface runoff 
is rapid. Organic-matter content is low. A fair response 
to management can be expected. Because this soil is 
highly susceptible to erosion and is droughty, the choice 
of crops is restricted and very careful management is 
needed. This soil is suited to small grain, and occasion- 
ally a sorghum crop can be grown, but it is best suited 
to close-growing grass and legumes. Capability unit 
ше-7. 

BoC2—Bolivar fine sandy loam, 5 to 9 percent slopes, 
eroded. This soil is moderately sloping. It is on convex 
Side slopes and foot slopes. The areas are long and 
narrow and 5 to 20 acres or more. 

"This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 6 inches of brown fine sandy loam. Part of the 
original surface layer has been mixed with part of the 
subsoil. In erosion scars and gullies, the red, finer tex- 
tured subsoil is exposed in many places. Depth to sand- 
Stone bedrock is generally 20 to 26 inches. 

Included with this soil in mapping are small areas of 


Hector, Dubbs, and Cleora soils. Hector soils are on 
breaks of side slopes, and Dubbs soils are on foot slopes. 
Cleora soils are on the bottoms of narrow upland drain- 
agewnys. Also included are few rock outcrops and stony 
spots. 

The available water capacity is low. Surface runoff is 
rapid. Organic-matter content is low. 

A fair response to management can be expected. 
Because this soil is highly susceptible to further ero- 
sion and to droughtiness, the choice of crops is re- 
stricted and careful management is needed. This soil is 
best suited to close-growing grass and legumes. Occa- 
sionally small grain or sorghum also can be grown. 
Capability unit IVe-7. 


Bronaugh Series 


The Bronaugh series consists of deep, well-drained 
soils that have a medium-textured surface layer and 
mainly a moderately fine textured subsoil. These soils 
are on upland divides and mounds and have a slope of 
2 to 5 percent. They formed in material weathered from 
silty or clayey and sandy shale. Depth to sandstone 
bedrock is more than 50 inches. The native vegetation 
was tall prairie grasses. 

In a representative profile the surface layer is dark- 
brown silt loam about 7 inches thick. The subsoil is 
about 35 inches thick. The upper 6 inches is dark 
reddish-brown, friable silty clay loam; the next 21 
inches is dark-red, firm silty clay and silty clay loam, 
and the lower 8 inches is red, firm silty clay loam. The 
underlying material, to a depth of about 52 inches, is 
yellowish-red, firm silty clay loam. Sandstone bedrock 
is at a depth of 52 inches. 

Natural fertility is medium. The available water 
capacity is high. Surface runoff is medium, and perme- 
ability is moderate. Susceptibility to erosion is the 
major limitation to use. 

Bronaugh soils are used mainly for corn, soybeans, 
sorghum, and small grain. Grass and legumes, especially 
alfalfa, are also grown. 

Representative profile of Bronaugh silt loam, 2 to 5 
percent slopes, in a cultivated field, 290 feet west and 
825 feet south of the northeast corner of the NW М, 
sec. 14, T. 34 N., R. 32 W. 


Ар 0 to 7 inches, dark-brown (7.5YR 3/2) silt loam; mod- 
erate, fine, granular structure; friable; many roots; 
medium acid; clear, smooth boundary. 

B1—T to 13 inches, dark карп brown (5YR 3/3) silty clay 
loam; moderate, medium, granular structure; fri- 
able; "few roots; few, Small, black concretions; me- 
dium acid; clear, smooth boundary. 

B21t—18 to 22 inches, dark-red (25УВ 3/8) light silty clay; 
weak, medium, subangular blocky structure; firm; 
thin clay films on faces of peds; many, small, black 
concretions; medium acid; gradual, smooth bound- 


ary. 

B22t—22 to 34 inches, dark-red (2.5YR 3/6) silty clay loam; 
moderate, fine, subangular blocky structure; firm; 
thin clay films on faces of peds; many, fine, black 
concretions of iron and paneer: medium acid; 

gradual, smooth boundar 

B3t—34 to 42 inches, red (2.5YR 1/6) silty clay loam; weak, 
medium, subangular blocky structure; firm; thin 
patchy clay films; many, fine, black concretions of 
iron and manganese; medium acid; gradual, smooth 
boundary. 

C—42 to 52 inches, yellowish-red (5YR 4/6) silty clay loam; 
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massive; firm; many, medium, black concretions of 
iron and manganese; medium acid. 
R—52 inches, sandstone bedrock. 

The solum is 40 to 60 inches or more thick, and depth to 
bedrock is more than 50 inches. The surface layer is main] 
dark brown (7.5YR 3/2) but ranges from dark гей 
brown (5YR 3/3) to very dark brown (10YR 2/2). In areas 
where lime has not been applied, it is medium acid or 
strongly acid. 

The ВІ horizon is dark brown (7.5YR 3/2) to dark red- 
dish brown (5YR 3/4). The Bt horizon has hue of 5YR or 
2.5YR, value of 3 through 5, and chroma of 4 through 8. It is 
normally heavy silty clay loam or silty clay but ranges to 
hey, clay loam. This horizon is medium acid to strongly 
acid. 

The С horizon is brownish or yellowish-red silty clay loam 
or clay loam and has coneretions of iron and manganese. It 
commonly has gray mottles. 

Bronaugh soils are near Barden, Parsons, Barco, and 
Liberal soils. Bronaugh soils are redder throughout than any 
of these soils. They are deeper than Barco soils and typically 
are deeper than Liberal soils. They lack the abrupt textural 
change from the A horizon to the B21t horizon, which the 
Parsons soils have. 

BsB—Bronaugh silt loam, 2 to 5 percent slopes. This 
Soil is gently sloping. It is on convex ridgetops and 
knobs. The soil areas are long and narrow or circular 
and 5 to 20 acres. 

Included with this soil in mapping are small areas of 
Barco and Barden soils. Barco soils are on knobs, and 
Barden soils are on broad divides. Both soils are at а 
lower elevation than Bronaugh soils. Also included are 
small eroded areas that are redder and, in many places, 
are silty clay loam instead of silt loam. Other inclusions 
are areas that have a slope of more than 5 percent. 

‚ The available water capacity is high. Surface runoff 
is medium. Organic-matter content is moderate. 

A good response to management can be expected. 
Because this soil is susceptible to erosion, the choice of 
crops is limited or moderate conservation practices are 
needed. This soil is well suited to corn, soybeans, sor- 
ghum, small grain, grass, and alfalfa and other legumes. 
Areas of this soil are generally so small that they are 
managed with surrounding soils, Capability unit Пе-1. 


Cleora Series 


The Cleora series consists of deep, nearly level, well- 
drained soils that have coarse-textured surface layer 
and coarse-textured to medium-textured underlying 
material. These soils are on bottom lands. They formed 
in coarse sediments washed from fine sandy loam soils 
of nearby uplands. The native vegetation was mixed 
hardwood forest and an understory of tall prairie 
grasses. 

In a representative profile the surface layer is very 
dark grayish-brown loamy fine sand about 10 inches 
thick. Below that is about 27 inches of yellowish-brown 
and dark grayish-brown, very friable loamy very fine 
Sand. The next layer is about 10 inches of brown, friable 
loam. The next layer, to a depth of about 60 inches, is 
brown, very friable fine sandy loam. 

Natural fertility is medium. The available water ca- 
pacity is moderate. Air and water move through these 
Soils at a moderately rapid rate. Surface runoff is slow. 
Flooding is the major limitation to use of these soils. 

Cleora soils are mainly in grass, brush, or forest. In 
cultivated areas, row crops, small grain, grass, and 
legumes are grown. These soils have a good potential for 
walnut trees, other valuable trees, and alfalfa. 


Representative profile of Cleora loamy fine sand, in a 
pasture, 825 feet east and 60 feet south of the north- 
west corner of the NE 14 sec. 17, T. 85 N., В. 30 W. 

А1—0 to 10 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; weak, fine and very fine, granular 
structure; very friable; many roots; medium acid; 
clear, smooth boundary. 

C1—10 to 25 inches, yellowish-brown (10YR 5/4) loamy 
very fine sand; massive; very friable; common 
roots; medium acid; gradual, smooth boundary. 

C2—25 to 87 inches, dark grayish-brown ИН: 4/2) loamy 
very fine sand; massive; very friable; few large 
roots; medium acid; clear, smooth boundary. 

C3—37 to 47 inches, brown (10YR 4/3 and 10YR 5/3) loam; 
massive; friable; few large roots; medium acid; 
clear, smooth boundary. 

C4—47 to 60 inches, brown (10YR 5/3) fine sandy loam; 
marsiya; very friable; faintly stratified; medium 
acid. - 

Cleora soils are medium acid to neutral. The A horizon is 
10 to 16 inches thick. It is very dark grayish brown (10YR 
3/2) to very dark brown (10YR 2/2). The C horizon is dark 
grayish-brown (10YR 4/2) to yellowish-brown (10YR 5/6) 
and dominantly loamy very fine sand, but it ranges from 
loamy very fine sand to loam. In places coarser textures or 
finer textures are below a depth of 40 inches. 

Cleora soils are near Hepler, Verdigris, Radley, and Dubbs 
soils. Cleora soils have more sand and less clay throughout 
than any of those soils. 

Ce—Cleora loamy fine sand. This soil is nearly level. 
It is on flood plains of small streams or near the chan- 
nels of larger streams. The slope is 0 to 2 percent. Areas 
of this soil are long and narrow and 5 to 40 acres or 
more. 

Included with this soil in mapping are small areas of 
Verdigris, Radley, and Hepler soils. Verdigris and Rad- 
ley soils are on natural levees close to the stream chan- 
nel or to old meanders. Hepler soils are between natural 
levees and uplands, Also included are areas that have a 
thinner, dark-colored surface layer. 

The available water capacity is moderate. Surface 
runoff is slow. Organic-matter content is moderate. 

A good response to management can be expected. 
Because of seasonal droughtiness and frequent flooding, 
the choice of crops is limited or special conservation 
practices are needed, Many areas of this soil are small 
and poorly shaped for farming. This soil is suited to 
alfalfa, small grain, grass, and legumes. It is less suited 
to sorghum, corn, and soybeans. It has a good potential 
for walnut trees. Capability unit IIw-2. 


Coweta Series 


The Coweta series consists of shallow, well-drained 
soils that have a moderately coarse textured surface 
layer and sandstone at a depth of less than 20 inches. 
These soils are on upland divides and mounds near 
streams and have a slope of 2 to 14 percent. They 
formed in material weathered from sandstone inter- 
bedded with thin layers of shale. Sandstone fragments 
are on the surface and throughout the soil. The native 
vegetation was tall prairie grasses. 

In a representative profile the surface layer is fine 
sandy loam about 14 inches thick. The upper 6 inches 
is very dark grayish brown, and the lower 8 inches is 
dark brown. The underlying material is strong-brown 
and yellowish-red, soft sandstone about 21 inches thick. 
Hard sandstone is at a depth of 35 inches. 

Natural fertility is low, and available water capacity 
is very low. Surface runoff is medium to rapid, and per- 
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Figure 9.—Native grasses growing on Coweta fine sandy loam, 
2 to 14 percent slopes. 


meability is moderate. Droughtiness is the major limi- 
tation to use. Erosion, stoniness, and rockiness are also 
limitations. 

Most of these soils are in native grasses (fig. 9) that 
are used for hay or pasture. A small acreage is in tame 
grass, legumes, small grain, and sorghum. In most 
places, cultivated areas of Coweta soils are near Barco 
soils. 

Representative profile of Coweta fine sandy loam, 2 to 
14 percent slopes, in a native prairie meadow, 150 feet 
west and 125 feet north of the southeast corner of sec. 
22, T. 34 N., R. 31 W. 


A11—0 to 6 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; moderate, fine and very fine, gran- 
ular structure; very friable; many roots; 5 percent 
soft and hard sandstone fragments; medium acid; 
abrupt, smooth boundary. 

A12—6 to 14 inches, dark-brown (10YR 3/3) fine sandy 
loam; very dark grayish-brown (10YR 3/2) coat- 
ings on peds; moderate, fine and very fine, granu- 
lar structure; very friable; many roots; 5 percent 
soft and hard sandstone fragments; medium acid; 
abrupt, smooth boundary. : 

C—44 to 35 inches, strong-brown (7.5YR 5/6) and yellowish- 
red (5YR 5/6) soft sandstone interbedded with 
thin layers of shale; few roots in upper 7 inches; 
strongly acid; abrupt, smooth boundary. 

R—35 inches, brown sandstone bedrock; hard. 


The solum is 10 to 20 inches thick. The A horizon is very 
dark brown (10YR 2/2) to dark brown (7.5YR 3/2). It is 4 
to about 20 inches thick and strongly acid to slightly acid. 
А B horizon, which occurs in many places, is brown (10YR 
4/3) to strong brown (7.5YR 5/6) and slightly acid to 
strongly acid. The C horizon is soft acid sandstone, com- 
monly interbedded with shale. Hard sandstone is at a depth 
of 24 to 45 inches. 

Coweta soils are near Barden, Barco, Bolivar, and Hector 
soils. They are shallower and contain less clay than Barden, 
Barco, and Bolivar soils. Coweta soils have a darker colored 
or thicker A horizon than Bolivar or Hector soils. 


CoC—Coweta fine sandy loam, 2 to 14 percent slopes. 


This soil is gently sloping to strongly sloping. It is on 
convex breaks, ridgetops, and side slopes. The soil areas 
are long and relatively wide and 10 to 100 acres or more. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas of 
Barco, Hector, and Liberal soils. Barco soils are on 
crests of ridgetops and between slope breaks. Hector 
soils are along drainageways that were originally 
wooded. Liberal soils are generally on knobs. Also in- 
cluded are stony spets, rock outcrops, and narrow bot- 
toms where the soil is Cleora loamy fine sand. 

The available water capacity is very low. Surface run- 
off is medium to rapid. Organic-matter content is 
moderate. 

А poor response to management can be expected. 
Because this soil is droughty, susceptible to erosion, is 
stony in spots, and has rock outcrops, it is not suited to 
cultivation. It is best suited to grass and legumes, but it 
is also suited to woodland or wildlife food and cover. 
Capability unit VIs-6. 

CrD—Coweta stony fine sandy loam, 5 to 14 percent 
slopes. This soil is moderately sloping and strongly slop- 
ing. It is on convex breaks, side slopes, and narrow 
ridgetops. The soil areas are longer than they are wide 
and 5 to 80 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
stony and somewhat thinner. Stones, 1 to 4 feet across, 
cover about 5 to 10 percent of the surface. Stones also 
make up about 15 to 30 percent, by volume, of the soil 
profile. 

Included with this soil in mapping are small areas of 
Coweta fine sandy loam and of Hector and Barco soils. 
Coweta fine sandy loam occurs between the stony areas. 
Hector soils are along drainageways that were occasion- 
ally wooded, and Barco soils are between slope breaks. 
Also included are numerous rock outcrops and narrow 
bottoms where the soil is Cleora loamy fine sand. Other 
inclusions are areas that have a slope of less than 5 
percent. 

Because of the stones on the surface and in the sur- 
face layer (fig. 10) and the rocky spots, this soil is not 
suited to cultivation. Poor response to management can 
be expected. All use of farm machinery is impractical, 
and only the small, scattered, nonstony included areas 
can be mowed or worked for hay or pasture. These are 
very severe limitations that restrict the use of this soil 
to grazing, woodland, or wildlife. It is better suited to 
pue or wildlife than to other uses. Capability unit 


Dubbs Series 


The Dubbs series consists of deep, well-drained soils 
that have a medium-textured surface layer and a mod- 
erately fine textured subsoil. These soils are on stream 
terraces and foot slopes and have a slope of 2 to 5 per- 
cent. They formed in loamy material deposited by 
streams or moved downslope from higher upland areas. 
The native vegetation was mixed hardwood trees and 
tall prairie grasses. 

In a representative profile the surface layer is brown 
loam about 11 inches thick. The subsoil is about 32 
inches thick. In sequence from the top, the upper 4 
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Figure 10.—Rocks on the surface of Coweta stony fine sandy 
loam, 5 to 14 percent slopes, can impede the use of farm 
machinery. 


inches is dark-brown, friable clay loam; the next 15 
inches is reddish-brown, firm clay loam; and the lower 
13 inches is red clay loam that has light brownish-gray 
mottles. The underlying material, to a depth of 49 
inches, is mottled light yellowish-brown and yellowish- 
red clay loam. Below this, to a depth of 60 inches, it is 
mottled light yellowish-brown and dark-red loam. 

Natural fertility is medium. The available water 
capacity is high. Surface runoff is medium, and perme- 
ability is moderate. Susceptibility to erosion is the 
major limitation to the use of these soils. Ë 

Dubbs soils are used mainly for sorghum, small grain, 
corn, soybeans, hay, and pasture, А small acreage is 
wooded. Wheat and sorghum are the most important 
crops. 

Representative profile of Dubbs loam, 2 to 5 percent 
slopes, in a pasture, 1,200 feet west and 100 feet north 
of the center of sec. 26, T. 26 N., R. 29 W. 


Ap—0 to 7 inches, brown (10YR 4/3) loam; moderate, fine, 
'anular structure; friable; many roots; few worm 
oles; neutral; abrupt, smooth boundary. 

А2--1 to 11 inches, brown (10YR 5/3) loam; weak, fine, 
granular structure; friable; many roots; common 
worm holes and casts; neutral; clear, smooth 
boundary. 5 

В1--11 № 15 inches, dark-brown (7.5YR 4/4) clay loam; 
weak, fine, subangular blocky structure; friable; 
common roots; neutral; clear, smooth boundary. 

B21t—15 to 23 inches, reddish-brown (БУВ 4/4) clay loam; 
moderate, fine and medium, subangular blocky 
structure; firm; common roots; thin clay films on 
faces of peds; neutral, gradual, smooth boundary. 

B22t—23 to 30 inches, reddish-brown (5YR 4/3) clay loam; 
few, fine, distinct, brown (10YR 5/3) mottles; mod- 
erate, medium, subangular blocky structure; firm; 
few roots; thin clay films on faces of peds; few, 
medium, black (10YR 2/1) stains of iron; strongly 
acid; clear, smooth Я 

B3t—30 to 43 inches, red (2.5ҮК 4/6) clay loam; common, 
medium, distinct, light brownish-gray (10YR 6/2) 
mottles; weak, medium, subangular blocky struc- 


ture; friable; thin patchy clay films on faces of 
peds; few, fine, black stains of iron; strongly acid; 
clear, wavy PUNTO 
C1—43 to 49 inches, mottled light пир терене (1078 
6/4) and yellowish-red (5YR 4/6) clay loam; mas- 
sive; friable; strongly acid; clear, smooth bound- 


ary. 

С2—49 to 60 inches, mottled light yellowish-brown (10YR 
6/4) and dark-red (2.5YR 3/6) loam; massive; 
friable; pale-brown (10YR 6/3) very fine coatings 
of sand on some pressure faces; strongly acid. 

Dubbs soils are very strongly acid through medium acid, 
except where lime has been applied. The Ap or A horizon is 
4 to 12 inches thick and brown (10YR 4/3) to grayish brown 
(10YR 5/2). In undisturbed areas, the А1 horizon is very 
dark grayish brown (10YR 3/2) or dark brown (10YR 4/3) 
and 1 to 4 inches thick. The B horizon is 20 to 40 inches 
thick. The B1 horizon is dark brown (7.5YR 4/2) to yel- 
lowish brown (10YR 5/4). The Bt horizon is ге (YR 
4/6) to pale-brown (10YR 6/3) loam to silty clay loam and 
is mottled in the lower part. The C horizon is dark-red 
(2.5YR 3/6) to light brownish-gray (10YR 6/2) loam to 
silty clay loam. 

These soils contain more fine sand in the B horizon than 
is defined as the range for the series, but the difference does 
not alter their usefulness and behavior. 

Dubbs soils are near Hepler, Cleora, and Bolivar soils. 
They are at a higher elevation and have a lighter-colored or 
thinner A horizon that Hepler or Cleora soils. They are 
deeper than Bolivar soils. 

DuB—Dubbs loam, 2 to 5 percent slopes, This soil is 
gently sloping. It is on convex stream terraces, natural 
levees, and foot slopes. The soil areas are irregularly 
shaped and 5 to 20 acres or more. ` 

Included with this soil in mapping are small areas of 
soil in which part of the original surface layer has been 
mixed with part of the subsoil, and small areas of Boli- 
var and Cleora soils. Bolivar soils are on side slopes 
above Dubbs soils, and Cleora soils are on bottom lands. 
Also included are areas of а soil that has а surface layer 
of fine sandy loam. Other inclusions are seepy spots and 
a few areas of a soil that has a darker colored surface 
layer. 

The available water capacity is high. Surface runoff 
is medium. Organic-matter content is low. Good re- 
sponse to management can be expected. Because this 
soil is susceptible to erosion the choice of crops is re- 
duced or special conservation practices are needed, or 
both. The soil is suited to corn, soybeans, small grain, 
sorghum, grass, and legumes. Capability unit IIe-1. 


Eldon Variant 


This variant of the Eldon series consists of deep, well- 
drained soils that have a cherty, medium-textured sur- 
face layer and a cherty, fine textured and moderately 
fine textured subsoil. It is оп upland divides and side 
slopes and has a slope of 5 to 14 percent. It formed in 
material weathered from cherty limestone. Limestone 
bedrock is at a depth of 45 to 70 inches. The native veg- 
etation was tall prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish-brown cherty and 
very cherty loam about 14 inches thick. The subsoil is 
about 20 inches thick. In sequence from the top, the 
upper 4 inches is reddish-brown, friable very cherty 
silty clay loam; the next 10 inches is dark-red, firm 
cherty silty clay; the lower 6 inches is yellowish-brown, 
firm silty clay that has dark-red mottles. The underly- 
ing material, to a depth of about 51 inches, is mottled 
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gray and brownish-yellow, firm silty clay loam. Lime- 
Stone bedrock is at a depth of 51 inches. 

Natural fertility is medium. The available water ca- 
pacity is low. Surface runoff is medium, and permeabil- 
ity is moderate, Droughtiness is the major limitation to 
use, but erosion and angular chert fragments in the soil 
and on the surface are also limitations. 

These soils are mainly in grass and legumes and are 
used for pasture. More than half the acreage is covered 
with brush and scrub trees. These soils have a good 
potential for walnut trees. 

Representative profile of Eldon cherty loam, thin 
solum variant, 5 to 14 percent slopes, in a pasture, 550 
feet west and 2,320 feet south of the northeast corner 
of sec. 25, T. 36 N., В. 29 W. 


A11—0 to 8 inches, very dark brown (10YR 2/2) cherty 
loam; moderate, fine and very fine, granular struc- 
ture; friable; many roots; about 30 percent chert 
fragments; medium acid; clear, smooth boundary. 

A12—8 to 14 inches, very dark grayish-brown (10YR 3/2) 
very cherty loam; moderate, medium, granular 
Structure; friable; common roots; about 60 percent 
chert fragments; slightly acid; clear, wavy bound- 


ary. 
B1—14 to 18 inches, reddish-brown (5YR 4/4) very cherty 
silty clay loam; weak, fine, subangular blocky struc- 
ture; friable; few roots; about 60 to 70 percent 
chert fragments; slightly acid; clear, wavy bound- 


ary. 

B2t—18 to 28 inches, dark-red (2.5YR 3/6) cherty silty 
clay; moderate, fine and medium, subangular blocky 
structure; firm; few roots; about 30 percent chert 
fragments; grayish-brown (10YR 5/2) clay films 
on surfaces of peds; medium acid; clear, smooth 


boundary. 1 

B3—28 to 34 inches, yellowish-brown (10YR 5/6) silty clay; 
common, fine, prominent, dark-red (2.5ҮК 3/6) 
mottles; weak, medium, subangular blocky struc- 
ture; firm; about 5 percent chert fragments; neu- 
tral; clear, smooth boundary. 2 

C—84 to 51 inches, mottled light-gray (10YR 6/1), grayish- 
brown (10YR 5/2), and brownish-yellow (10YR 
6/6) silty clay loam; massive; firm; about 10 per- 
cent chert fragments; organic stains in old root 
channels; neutral. 

R—51 inches, limestone bedrock. 

The solum is 30 to 60 inches thick, and depth to bedrock 
is 50 to 60 inches. The A horizon is 10 to 15 inches thick and 
ranges from very dark brown (10YR 2/2) to dark brown 
(ТЗҮВ 3/2). It is 30 to 65 percent chert and is slightly 

acid to strongly acid. The B1 and B2t horizons are yellowish- 
red (5YR 4/6) to dusky-red (10YR 3/3) cherty or very 
cherty silty clay loam, clay loam, or silty clay. They are 30 
to 75 percent chert and are slightly acid to strongly acid. 
The B3 horizon is strong-brown (7.5YR 5/6) or yellowish- 
brown (10YR 5/6) silty clay or silty clay loam and is 5 to 
15 percent chert. 

ldon variant soils are near Coweta, Barco, and Barden 
soils. They are deeper than the Coweta and Barco soils. They 
have a redder B horizon and more chert fragments on the 
Surface and throughout the profile than Barco and Barden 
soils. 

EdD—Eldon cherty loam, thin solum variant, 5 to 14 
percent slopes. This soil is moderately sloping and 
strongly sloping. It is on convex ridgetops and side 
slopes. The soil areas are long and moderately wide and 
15 to 100 acres. 

Included with this variant in mapping are small areas 
of Coweta, Barco, and Barden soils. Coweta soils are on 
breaks either above or below Eldon soils. Barden and 
Barco soils are below breaks or near the head of draws 
on low slopes. Also included are areas where the surface 
layer is dark grayish brown and brown. 


Chert fragments on and throughout the soil, drought- 
iness, and susceptibility to erosion severely limit the 
use of this soil. 

A good response to management can be expected. The 
choice of crops is restricted, and careful management is 
needed, This soil is best suited to grass, legumes, and 
small grain. Occasionally, sorghum or another row crop 
may be grown in a cropping system that includes sev- 
eral years of hay or pasture. Capability unit IVs-6. 


Hector Series 


The Hector series consists of shallow, well-drained 
Soils that have a moderately coarse textured surface 
layer and a thin moderately coarse textured subsoil. 
These soils are on low upland divides near streams and 
have a slope of 5 to 30 percent. They formed in material 
weathered from sandstone, In places the sandstone is 
interbedded with thin layers of shale. Sandstone frag- 
ments are on the surfaces and throughout the soil. 
Sandstone bedrock is at a depth of less than 20 inches. 
The native vegetation was deciduous hardwood trees. 

Ina representative profile the surface layer is very 
dark grayish-brown and dark-brown fine sandy loam 
about 6 inches thick. The subsoil is about 8 inches of 
yellowish-brown, very friable, fine sandy loam. Sand- 
stone bedrock is at a depth of about 14 inches. 

Natural fertility is very low. The available water ca- 
pacity is very low. Surface runoff is medium to rapid, 
and permeability is moderately rapid. Droughtiness, 
resulting from shallowness and moderately coarse tex- 
ture, is the major limitation. Susceptibility to erosion 
and stoniness and rockiness are also limitations. 

More than half of the acreage is in forest stands and 
brush. Blackjack oak, post oak, and hickory are the 
dominant trees. Most cleared areas are in tame grass, 
lespedeza, and broom sedge, but a few acres are in small 
grain and sorghum. Most cultivated areas are close to 
Bolivar soils. 

Representative profile of Hector fine sandy loam, 5 to 
14 percent slopes, in a wooded area, 740 feet north and 
125 feet east of the center of sec. 16, T. 35 N., R. 29 W. 

А1—0 to 3 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, very fine, granular struc- 
ture; very friable; many roots; common small 
sandstone fragments; medium acid; clear, smooth 
boundary. 

A2—3 to 6 inches, dark-brown (10YR 4/3) fine sandy loam; 
weak, fine, granular structure; very friable; many 
roots; common small sandstone fragments; very 
strongly acid; clear, smooth boundary. 

B2—6 to 14 inches, yellowish-brown (10YR 5/4) fine sandy 
loam; weak, medium, subangular blocky structure; 
very friable; common roots; common small sand- 
Stone fragments; very strongly acid; abrupt, wavy 

oundary. 

R—14 to 16 inches, yellowish-brown sandstone; hard, mas- 
sive. 

The thickness of the solum and depth to bedrock are 8 to 
20 inches. 

The A horizon is 4 to 15 inches thick and ranges from үнү. 
strongly acid to sli; tly acid. The A1 horizon is very dar! 
grayish brown (10YR 3/2) to dark brown or brown (10YR 
4/3) and 1 to 5 inches thick. The Ap and A2 horizons are 
НД brown (10YR 4/3) to light yellowish brown (10YR 
6, 


‘he B horizon and the C horizon that occur in places are 
dark brown (10YR 4/3) to strong brown (7.5YR 5/8). The 
B horizon is strongly acid or very strongly acid. The C hori- 
zon is structureless. 
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Hector soils are near Bolivar, Coweta, Barco, Barden, and 
Dubbs soils. They are not so deep as and have more sand and 
less clay than Bolivar, Barco, Barden, and Dubbs soils. They 
have a lighter colored or thinner A horizon than Coweta, 
Barco, and Barden soils. 

In Vernon County, Hector stony fine sandy loams contain 
more stones throughout the profile than is defined as the 
range for the series. 


HcD— Hector fine sandy loam, 5 to 14 percent slopes. 
This soil is moderately sloping and strongly sloping. It 
is on convex breaks, narrow ridgetops, and side slopes. 
The soil areas are long and narrow and 10 to 80 acres 
or more, This soil has the profile described as represen- 
tative of the series. 

Included with this soil in mapping are small areas of 
Coweta and Bolivar soils. Coweta soils are away from 
the wooded draws in areas where they are under tall 
prairie grasses. Bolivar soils are on ridgetops and be- 
low breaks. Also included are small stony spots and rock 
outcrops, narrow bottom lands where Cleora soils occur, 
and areas that have a slope of less than 5 percent. 

The available water capacity is very low. Surface run- 
off is medium. Organic-matter content is low, 

A poor response to management can be expected. Be- 
cause of droughtiness, susceptibility to erosion, stony 
spots, and rock outcrops this soil is not suited to culti- 
vation. These features limit the use of this soil to pas- 
ture, woodland, and wildlife food and cover. The soil is 
best suited to grass and legumes. Capability unit VIs—4. 

HeD—Hector stony fine sandy loam, 5 to 14 percent 
slopes. This soil is moderately sloping and strongly 
sloping. It is on convex ridgetops, breaks, and side 
slopes. The soil areas are longer than they are wide and 
10 to 100 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but there are stones on and 
in the soil. Stones, 1 to 4 feet across, cover about 10 to 
20 percent of the surface. Stones make up more than 
35 percent, by volume, of the soil profile. 

Included with this soil in mapping are small areas of 
Coweta soils and other Hector soils. Coweta soils are 
away from the wooded draws in areas where they are 
under tall prairie grasses. Hector fine sandy loam is in 
small areas between stony areas. Also included are nu- 
merous rock outcrops and narrow bottoms of Cleora 
soils. 

Surface runoff is medium. Organic-matter content is 
low. 

A poor response to management can be expected. Be- 
cause of the stones on and in the surface layer, rocky 
spots, and droughtiness, this soil is not suited to culti- 
vation. All use of farm machinery is impractical, and 
only scattered nonstony included areas of other soils 
can be mowed or worked for pasture or hay. Cleared 
areas are best suited to pasture. The steeper, broken 
slopes have limited suitability for woodland. All areas 
of this soil are suited to wildlife. Capability unit УПз-6. 

HeE—Hector stony fine sandy loam, 14 to 30 percent 
slopes. This stony soil is moderately steep and steep. It 
is on convex side slopes. The soil areas are long and 
narrow and 10 to 80 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but stones are on and in 
the soil. The stones are 1 to 4 feet across and cover 
about 10 to 20 percent of the surface. More than 35 
percent, by volume, of the soil profile is stones. 


Included with this soil in mapping are small areas of 
Hector fine sandy loam that is on narrow ridgetops in 
some places, above the slope breaks in some places, and 
below the slope breaks in other places. Also included are 
numerous rock outcrops and areas of narrow bottom 
lands where soils are in the Cleora series, 

1 Surface runoff is rapid. Organic-matter content is 
low. 

Poor response to management can be expected. Be- 
cause of stones on the surface and in the surface layer, 
rocky spots, steepness, and droughtiness, this soil is not 
suited to cultivation. All use of farm machinery is im- 
practical. These soil features are very severe limitations 
that restrict use of this soil to pasture, woodland, or 
wildlife habitat. This soil is best suited to wildlife habi- 
tat, but to a limited degree, it is also suitable for graz- 
ing or woodland. Capability unit УПз-6. 


Hepler Series 


The Hepler series consists of deep, somewhat poorly 
drained soils that have a medium-textured surface layer 
and a moderately fine textured subsoil. These soils are 
on low stream terraces and have a slope of less than 
2 percent. They formed in silty alluvium washed from 
nearby uplands. The native vegetation was tall prairie 
grasses and scattered hardwood trees. 

Ina representative profile the surface layer is very 
dark grayish-brown silt loam about 9 inches thick. The 
subsurface layer is silt loam about 16 inches thick. The 
upper part of this layer is grayish brown, and the lower 
part is light brownish gray. Both parts have brown mot- 
tles. The subsoil is about 25 inches thick. It is dark- 
gray, firm, light silty clay loam that has many brownish 
and yellowish mottles. The underlying material, to a 
depth of about 70 inches, is dark-gray light silty clay 
loam that has many brownish mottles. 

Natural fertility is medium. The available water ca- 
pacity is very high. Surface runoff is slow, and per- 
meability is moderately slow. The use of these soils is 
limited, because they are seasonally wet and subject to 
occasional flooding. 

Hepler soils are used mainly for sorghum, small 
grain, corn, soybeans, grass, and legumes. The acreage 
not in crops is mainly in pasture, brush, and woodland. 

Representative profile of Hepler silt loam, in a culti- 
vated field, 100 feet north and 200 feet east of the 
southwest corner of sec. 28, T. 35 N., В. 31 W. 

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, medium, granular structure; fri- 
able; many worm holes and casts; neutral; abrupt, 
smooth boundary. 

А12--6 to 9 inches, very dark grayish-brown (10YR 3/2) 
silt loam; moderate, medium, granular structure; 
friable; many roots; many worm holes and small 
pores; slightly acid; dual, smooth boundary. 

A21—9 to 17 inches, grayish-brown G0YR 5/2) silt loam; 
many, medium, faint, brown (10YR 4/3) mottles; 
moderate, medium, granular structure; friable; 
many roots; many small pores; medium acid; 
gradual, smooth boundary. 

A22—17 to 25 inches, light brownish-gray (10YR 6/2) silt 
loam; many, medium, faint, brown (10YR 4/3) mot- 
tles; moderate, medium, granular structure; fri- 
able; common roots; many small pores; strongly 
acid; clear, smooth boundary. 

B21t—25 to 32 inches, dark-gray (10YR 4/1) light silt; 
clay loam; many, medium, faint, pale-brown (10Ү. 
6/3) and dark yellowish-brown (10YR 4/4) mot- 
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tles; moderate, fine, subangular blocky structure; 
firm; few roots; thin clay films on some faces of 
peds; many old root channels filled with dark- 
colored material; medium acid; gradual, smooth 


boundary. 

B22t—32 to 42 inches, dark-gray (10YR 4/1) light silt; 
day loam; many, medium, faint, pale-brown (10Ү. 
6/3) and few, fine, distinct, dark yellowish-brown 
(10YR 4/4) mottles; weak, medium, subangular 
blocky structure; firm; few roots; thin clay films 
on faces of peds; few old root channels filled with 
dark-colored material; strongly acid; gradual, 
smooth boundary. 

В3—42 to 50 inches, dark-gray (10YR 4/1) light silty clay 
loam; many, medium, faint, brown (10YR 4/3) and 
many, small, faint, pale-brown (10YR 6/3) mot- 
tles; weak, medium, subangular blocky structure; 
firm; few roots; medium acid; gradual, smooth 
boundary. 

C—50 to 70 inches, dark-gray (10YR 4/1) light silty clay 
loam; many, medium, faint, yellowish-brown (10YR. 
5/6) and light brownish-gray (10YR 6/2) mottles; 
massive; firm; few roots; few large black stains; 
slightly acid. 

Hepler soils are medium acid to very strongly acid, except 
where lime has been applied. They are 60 to 100 inches or 
more thick. 

The A horizon is 16 to about 30 inches thick. The Ap and 
А1 horizons are mainly very dark grayish-brown (10YR 
3/2) or dark-brown (10YR 3/3) silt loam about 6 to 9 
inches thick. In some places they are very dark Bray (10YR 
3/1). The А horizon in some overwash areas is lighter со]- 
ored silt loam 10 to 20 inches thick. The A2 horizon ranges 
from gray (10YR 5/1) to dark grayish brown (10YR 4/2). 

The B2t horizon гапе from dark gray (10YR 4/1) to 
grayish brown (10YR 5/2). It has many mottles that have 
colors of higher chroma. 

Hepler soils are near Dubbs, Verdigris, Cleora, and Radley 
soils. They have a darker colored or thicker A horizon than 
that of Dubbs soils and a thinner, dark-colored А horizon 
than that of Lanton or Verdigris soils, They are finer tex- 
tured throughout the profile than Cleora soils. Hepler soils 
are grayer below the A horizon than Radley, Verdigris, 
Dubbs, and Cleora soils. 


Hm—Hepler silt loam. This soil is level or nearly 
level. It is on low terraces along the larger streams (fig. 
11) or old meanders between uplands and natural 
levees. The slope is 0 to 2 percent. This soil is in long 
and generally wide areas of 20 to 100 acres or more. It 
has the profile described as representative of the 
series. 

Ineluded with this soil in mapping are small areas of 
Hepler silt loam, overwash, and of Verdigris and Radley 
soils. Hepler silt loam, overwash, is elose to natural 
levees, and Verdigris and Radley soils are in long nar- 
row strips on natural levees. 

The available water capacity is very high. Surface 
runoff is slow. Organic-matter content is moderate. This 
801 is wet because of seasonal ponding and overflow. 

А good response to management can be expected. 
Crops should be chosen carefully, and special conserva- 
tion practices are needed. The soil is suited to corn, 
soybeans, sorghum, small grain, grass, and legumes. 
Capability unit IIw-1. 

Нр—Нерег silt loam, overwash. This soil is level or 
nearly level. It is on low stream terraces generally be- 
tween areas of Hepler silt loam and the natural levees. 
The slope is 0 to 2 percent. This soil is in long and nar- 
row areas of about 10 to 60 acres or more. It has a pro- 
file similar to the one described as representative of 
the series, but it has a layer of light-colored overwash 
as much as 20 inches thick on the surface. 

Included with this soil in mapping are small areas of 


Hepler silt loam and Verdigris and Radley soils. Hepler 
silt loam is between this soil and the uplands, and Verdi- 
gris and Radley soils are on natural levees. Also in- 
cluded are a few areas where the overwash is more than 
20 inches thick. 

The available water capacity is very high. Surface 
runoff is slow. Organic-matter content is moderate. This 
Soil is wet because of seasonal flooding and slow runoff. 
Overwash material slightly improves drainage and nat- 
ural fertility and speeds runoff. 

Farm operations can begin earlier in the spring and 
sooner after rains on this soil than on Hepler silt loam. 
А good response to management can be expected. The 
choice of crops is limited or moderate conservation prac- 
tices are needed. This soil is suited to corn, soybeans, 
sorghum, small grain, grass, and legumes. Capability 
unit ITw-1. 

Hr—Hepler-Radley complex. This complex is in the 
narrow bottoms of upland drainageways where the 
slope is 0 to 2 percent. It is about 50 percent Hepler 
soils, 35 percent Radley soils, and 15 percent other soils. 
Hepler soil is between the uplands and natural levees, 
and Radley soil is on natural levees. Upstream areas of 
this complex are generally long, narrow, and dissected 
by intermittent streams, Downstream areas are wider 
and better shaped for farming. This complex is in areas 
of about 10 to 80 acres or more. 

Included with this complex in mapping are small 
areas of Verdigris and Cleora soils and Hepler silt loam, 
overwash. Verdigris and Cleora soils are on natural 
levees, and Hepler silt loam, overwash, is at the edge of 
natural levees. 

The available water capacity is very high. Seasonal 
wetness caused by ponding and overflow is the main lim- 
itation to use of these soils. 

A good response to management can be expected. 
The choice of crops is limited, and special conservation 
practices are needed. In narrow areas dissected by inter- 
mittent streams, this complex is best suited to grass, 
legumes, and trees. In broader, less dissected areas it 
is best suited to sorghum, small grain, corn, soybeans, 
grass, and legumes. Capability unit IIw-1. 


Lanton Series 


The Lanton series consists of deep, poorly drained 
soils that have a thick, dark-colored, moderately fine 
textured surface layer and a moderately fine textured 
subsoil. These soils are on bottom lands and have a 
slope of less than 2 percent. They formed in silty clay 
loam sediments washed from nearby upland areas. The 
native vegetation was water-tolerant hardwood trees 
and an understory of water-tolerant grasses. 

In a representative profile the surface layer is about 
31 inches of black and very dark gray, firm silty clay 
loam. The underlying material, to a depth of about 60 
inches, is dark-gray firm silty clay loam that has olive- 
brown and dark yellowish-brown mottles. 

Natural fertility is high. The available water capacity 
is high. Surface runoff is slow, and permeability is slow. 
Because these soils are seasonally wet and subject to 
occasional overflow, their use is limited. 

Lanton soils are used mainly for corn, soybeans, sor- 
ghum, small grain, grass, and legumes. À few areas 
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Figure 11.—Soybean stubble and pin oak trees growing on Hepler silt loam. 


where access is limited are in brush and woodland, but 
the remaining acreage is in permanent pasture. 


cu: 


Representative profile of Lanton silty clay loam, in a 
ltivated field, 650 feet east and 60 feet north of the 


southwest corner, sec. 5, T. 37 N., A. 32 W. 


Ар—0 to 5 inches, black (10YR 2/1) silty clay loam; mod- 
erate, fine, granular structure; firm; many roots; 

ightly acid; abrupt, smooth boundary. 

о 11 inches, very dark gray (10YR 3/1) silty clay 

loam; weak, medium, granular structure; firm; 

common roots; slightly acid; clear, smooth bound- 


А12— 


ту. 

A13—11 to 21 inches, black (10YR 2/1) silty clay loam; 
moderate, medium and fine, subangular blocky 
structure; firm; common roots; few concretions of 
iron and manganese; slightly acid; gradual, 
smooth boundary. 

A14—21 to 31 inches, very dark gray (10YR 3/1) silty clay 
loam; few, fine, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, fine, angular 
blocky structure; firm; few roots; shiny faces on 
peds; common concretions of iron and manganese; 
slightly acid; gradual, smooth boundary. 

Clg—81 to 50 inches, dark-gray (5Y 4/1) silty clay loam; 
common, fine, distinct, olive-brown (2.5Y 4/4) mot- 
tles; weak, medium, subangular blocky structure; 


firm; few roots; shiny faces on peds; common con- 
cretions of iron and manganese; neutral; gradual, 
smooth boundary. 

C2g—50 to 60 inches, dark-gray (10YR 4/1) silty clay 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) and few, medium, faint, gray 
(БУ 5/1) mottles; massive; firm; few concretions 
of iron and manganese; neutral. 


The A horizon is black (10YR 2/1), very dark gray 
(10YR 3/1), or very dark grayish brown (10YR 3/2). It is 
from 24 to 40 inches thick. This horizon is slightly acid or 
neutral. 

The matrix of the Cg horizon ranges from dark grayish 
brown (10YR 4/2) to gray (5У 5/1) and the mottles are in 
shades of gray and brown. This horizon is silty clay loam 
but is commonly finer textured below a depth of 40 inches. 
It is slightly acid to neutral. 

Lanton soils are near Verdigris, Osage, Radley, and Hep- 
ler soils. The Lanton soils have a C horizon that is grayer 
and contains more clay than Verdigris and Radley soils. 
Lanton soils have less clay throughout than Osage soils. 
They have a thicker, darker colored А horizon than Hepler 
soils. 


La—Lanton silty clay loam. This soil is level or nearly 


level and is on stream bottoms. The slope is 0 to 2 per- 
cent. This soil is commonly between Verdigris or Radley 
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Figure 12.— Pecan trees on Lanton silty clay loam. 


soils that are on natural levees and Osage soils that are 
adjacent to the uplands. It also occurs on the smaller 
bottoms and in upland drainageways. The soil areas 
generally are long and narrow, but some areas are long 
and broad. They are 10 to 80 acres or more. 

Included with this soil in mapping are small areas of 
Verdigris, Radley, and Osage soils. Verdigris and Rad- 
ley soils are on natural levees, and Osage soils are be- 
tween Lanton soils and the uplands. Also included are 
areas of a soil that is similar to Lanton soils but has a 
бан colored surface layer that is less than 24 inches 
thick. 

The available water capacity is high. Surface runoff 
is slow. Organic-matter content is high. 

A good response to management can be expected. 
Seasonal wetness caused by ponding and flooding limits 
the use of this soil. The choice of crops is limited, or 
moderate conservation practices are needed. This soil is 
suited to corn, soybeans, sorghum, small grain, grass, 
and legumes. It is also well suited to pecan trees (fig. 
12). Capability unit IIw-1. 


Liberal Series 


The Liberal series consists of deep, moderately well 
drained soils that have a medium-textured surface layer 
and mainly a fine-textured subsoil. These soils are on 
divides and mounds and have a slope of 2 to 9 percent. 
They formed in material weathered from shale inter- 
bedded with thin layers of sandstone. Shale bedrock is 
at a depth of 40 to 60 inches. The native vegetation was 
tall prairie grasses. 


In a representative profile the surface layer is very 
dark grayish-brown silt loam about 9 inches thick. The 
subsoil is 21 inches thick, The upper 11 inches is mot- 
tled dark-brown silty clay loam. The lower 10 inches is 
gray and yellowish-brown, firm silty clay that is mot- 
tled. The underlying material, to a depth of about 43 
inches, is mottled gray, dark-gray, and very dark gray 
ay clay. Gray shale bedrock is at a depth of about 43 
inches. d 

Natural fertility is medium. The available water ca- 
pacity is moderate to low. Surface runoff is medium to 
rapid, and permeability is slow. Because of their mod- 
erate depth to shale, these soils tend to be seasonally 
wet or dry. Susceptibility to erosion is the major limita- 
tion to use. 

More than half the acreage is in native tall prairie 
grasses or tame grasses that are used for hay or pas- 
ture. Most of the remaining acreage is cultivated. The 
principal crops are sorghum, wheat, grass, legumes, 
corn, and soybeans. 

Representative profile of Liberal silt loam, 2 to 5 per- 
cent slopes, in a cultivated field, 2,310 feet east and 200 
ло of the southwest corner, sec. 31, T. 34 N., В. 


Ар--0 to 9 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam; moderate, fine, granular structure; 
friable; many roots; strongly acid; abrupt, smooth 
boundary. 

B1t—9 to 13 inches, dark-brown (10YR 4/3) silty clay 
loam; many, fine, distinct, red (2.5YR 4/8) and 
strong-brown (7.5YR 5/8) mottles; moderate, fine, 
subangular blocky structure; friable; few roots; 
thin clay films on faces of peds; few pebbles; 
strongly acid; clear, smooth boundary. 

B21t—13 to 20 inches, dark-brown (10YR 4/3) silty clay 
loam; many, fine, distinct, red (2.5YR 4/8) and 
strong-brown (7.5YR 5/8) mottles; weak, fine, 
subangular blocky structure; firm; few roots; thin, 
continuous clay films; few pebbles; strongly acid; 

gradual, smooth boundary. 

B22t—20 to 25 inches, mottled gray (10YR 5/1) and 
yellowish-brown (10YR 5/6) silty clay; weak, me- 
dium, angular blocky structure; firm; few roots; 
clay films on faces of peds; few black concretions; 
old root channels filled with very dark grayish- 
brown material; medium acid; clear, smooth bound- 


ary. 

B3t—25 to 30 inches, gray (N 5/0) silty clay; few fine, dis- 
tinct, yellowish-brown (10YR 5/6) mottles; weak, 
coarse, subangular blocky structure; firm; few 
roots along cleavage planes; dark-gray (10YR 4/1), 
thick, patchy clay films on faces of some peds; 
slightly acid; clear, smooth boundary. 

C1—30 to 43 inches, gray, dark-gray, and very dark gray 
(N 5/0, N 4/0, and N 3/0) silty clay; thin platy 
structure; firm; weathered shale; few roots along 
cleavage planes; common pressure faces; moder- 
ately alkaline; abrupt, smooth boundary. 

С2--48 to 50 inches, gray clay shale interbedded with thin 
уе SE yellowish-brown sandstone; stratified; 
neutral. 


The solum is 20 to 40 inches thick, and the depth to bed- 
rock ranges from 40 to 60 inches. 

The А horizon is silt loam and silty clay loam 6 to 10 
inches thick. It is from medium acid to very strongly acid. 

The Bit and B2t horizons are brown (10YR 4/3) to light 
olive brown (2.5Y 5/4), but the B2t horizon ranges to 
lighter colors and at a depth of more than 19 inches has 

ayish mottles. The B2t horizon is silty clay or clay. The 

3t and С horizons are silty clay loam to clay in which me- 
dium or coarse, prominent, red mottles are common. 

Liberal soils are near Barco, Coweta, Barden, Zaar, and 
Parsons soils. They are finer textured than Barco and Cow- 
eta soils and deeper than Coweta soils. They are not so deep 
as Barden, Zaar, and Parsons soils. 
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LeB—Liberal silt loam, 2 to 5 percent slopes. This soil 
is generally sloping. It is on convex knobs, ridgetops, 
and side slopes. The soil areas are irregularly shaped 
and 5 to 50 acres or more. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of 
Barden, Parsons, Barco, and Coweta soils. Barden soils 
are on foot slopes or saddles that cross ridgetops. Par- 
sons soils are on crests of the wider ridgetops. Barco 
Soils are on knobs and above or below breaks. Coweta 
Soils are on knobs and breaks. Also included are eroded 
Liberal soils and areas that have a slope of more than 5 
percent. 

The available water capacity is moderate. Surface 
runoff is medium. Organic-matter content is moderate. 

А good response to management can be expected. Be- 
cause this soil is susceptible to erosion and is seasonally 
wet or dry, the choice of crops is limited or special con- 
servation practices are needed. This soil is best suited to 
small grain, grass, and legumes. Sorghum and other 
row crops can be safely grown in a crop rotation that in- 
cludes hay and pasture crops. Capability unit IIe-2. 

LmC2—Liberal silty clay loam, 2 to 9 percent slopes, 
eroded. This soil is gently sloping and moderately slop- 
ing. It is near the slope break on convex knobs, ridge- 
tops, side slopes, and foot slopes. In some places areas 
are small and widely separated. In other places they are 
large and dissected by gullies and drainageways. They 
range from 5 to 100 acres or more. 

Erosion has scarred the landscape and caused losses 
of soil material. Consequently, the surface layer is about 
6 inches thick and very dark grayish-brown silty clay 
loam. Part of the original surface layer has been mixed 
with part of the subsoil. In the numerous erosion scars 
and gullies, the browner, finer-textured subsoil is ex- 
posed in many places. 

Included with this soil in mapping are small areas of 
Barden, Barco, and Coweta soils. Barden soils are on 
foot slopes or saddles that cross ridgetops. Barco soils 
are above or below breaks, and Coweta soils are on 
breaks. Also included are some wet seepy spots and 
some areas of uneroded Liberal soils. 

The available water capacity is low. Surface runoff is 
rapid. Organic-matter content is low. 

А fair response to management can be expected. Be- 
cause this soil is highly susceptible to further erosion 
and drought, the choice of crops is severely limited and 
careful management is needed. This soil is best suited 
to grass, legumes, and small grain, An occasional row 
crop can safely be grown in a cropping system that in- 
elu several years of hay or pasture. Capability unit 

e-2. 

LoD—Liberal-Coweta-Barco complex, 2 to 14 percent 
slopes. This soil complex is gently sloping to strongly 
sloping. It is on mounds, narrow ridgetops, and side 
slopes. It consists of about 35 percent Liberal soils, 25 
percent Coweta soils, and 20 percent Barco soils. These 
Soils formed in alternating beds of shale and sandstone. 
Generally, Liberal soils are on foot slopes, Barco soils on 
tops of mounds and ridges, and Coweta soils on side 
Slopes between Liberal and Barco soils. 

Included with these soils in mapping are small areas 
of Barden and Zaar soils. Barden and Zaar soils are in 
narrow bands on foot slopes. Barden soils are also in 
saddles that cross ridgetops. Also included are a few 


rock outcrops and stony areas, Seepy spots and eroded 
areas are common in the areas of Liberal soils. 

The available water capacity is commonly low. Sur- 
face runoff is medium to rapid. These soils are droughty, 
and some areas are stony. Susceptibility to erosion is 
the major limitation to use. 

This complex is generally not suited to cultivation. 
All but the stony areas can be mowed. Most of these 
soils are in native prairie grass or tame grass. A much 
smaller acreage is cultivated. These soils are best suited 
to grass and legumes. Capability unit VIe-2. 


Lula Series 


The Lula series consists of deep, well-drained soils 
that have a medium-textured surface layer and а mod- 
erately fine textured subsoil. These soils are on divides 
and mounds and have a slope of 2 to 5 percent. They 
formed in material weathered from limestone. In places 
they are thinly mantled with loess. Limestone bedrock 
is at a depth of 40 to 60 inches. The native vegetation 
was tall prairie grasses. 

In a representative profile the surface layer is dark- 
brown silt loam about 12 inches thick. The subsoil is 
about 31 inches thick. The upper 8 inches is dark 
reddish-brown, friable silty clay loam; the next 28 
inches is yellowish-red, firm silty clay loam. Limestone 
bedrock is at a depth of about 43 inches. 

Natural fertility is high. The available water capacity 
15 moderate. Surface runoff is medium, and permeability 
is moderate. Susceptibility to erosion is the major lim- 
itation to use. 

Lula soils are mainly cultivated, The principal crops 
are corn, wheat, sorghum, and soybeans. A small acre- 
age in grass and legumes is used for pasture and hay. 
This soil has a good potential for alfalfa. 

Representative profile of Lula silt loam, 2 to 5 percent 
slopes, in an alfalfa field, 20 feet north and 400 feet west 
ES iue Southeast corner of the SW 1/, sec. 34, T. 88 N., В. 


Ар--0 to 9 inches, dark-brown (7.5YR 3/2) silt loam; mod- 
erate, fine and medium, granular structure; friable; 
common roots; many worm casts; mildly alkaline; 
abrupt, smooth boundary. : 

A12—9 to 12 inches, dark-brown (10YR 3/3) heavy silt 
loam; moderate, fine and medium, granular strue- 
ture; friable; common roots; medium acid; clear, 
smooth boundary. 

B1—12 to 20 inches, dark reddish-brown (5YR 3/3) light 
Silty clay loam; moderate, medium, subangular 
blocky structure; friable; few roots; medium acid; 
clear, smooth boundary. 

B21t—20 to 28 inches, yellowish-red (БУВ vn silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; few roots; thin clay films on faces of 
peds; slightly acid; gradual, smooth boundary. 

B22t—28 to 42 inches, yellowish-red (5YR 4/6) silty clay 
loam; moderate, fine and medium, angular blocky 
structure; firm; clay films on faces of peds; many 
black concretions and stains; few small chert frag- 
ments; slightly acid; clear, smooth boundary. 

B3t—42 to 43 inches, yellowish-brown (10YR 5/6) and dark 
reddish-brown (БУВ 3/4) silty clay loam; moder- 
ate, fine, subangular blocky structure; ; day 
flows in old root channels; many black concretions; 
many small chert fragments; mildly alkaline; 
abrupt, smooth boundary. 

R—43 inches, limestone bedrock. 

The solum is more than 40 inches thick, and depth to bed- 
rock is less than 60 inches. The A horizon ranges from dark 

reddish brown (5YR 3/8) to very dark brown (10YR 2/2). 
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Figure 13.—Alfalfa and corn on Lula silt loam, 2 to 5 percent slopes. 


It is 10 to 18 inches thick, and in areas where lime has not 
been applied, it is slightly acid to medium acid. The B hori- 
zon is mainly silty clay loam, but in many places it is silty 
clay in the lower part. It ranges from slightly acid to 
strongly acid in the upper part and from medium acid to 
mildly alkaline in the lower part. The Bl horizon is dark 
brown (7.5YR 3/2) to dark reddish brown (5YR 3/3). The 
B2t horizon is dark reddish brown (2.5YR 3/4) to yellowish 
red (5YR 4/6). The B3 horizon is dark reddish brown 
(2.5YR 3/4) to yellowish brown (10YR 5/6). 

Lula soils are near Zaar, Barden, Barco, and Liberal soils. 
Lula soils are redder than any of those soils. They are 
coarser textured throughout the profile than Zaar and Bar- 
den soils and deeper that Barco and Liberal soils. 


LuB— Lula silt loam, 2 to 5 percent slopes. This soil 
is gently sloping. It is on convex ridgetops. The soil 
areas are either rounded or long and wide and 5 to 40 
acres or more. 

Included with this soil in mapping are small areas 
of Zaar soils near the downslope boundary. A few areas 
of soils similar to Lula are included, but they are less 
than 40 inches deep to limestone bedrock. Also included 
are a few rock outcrops and small eroded spots. 

The available water capacity is moderate. Surface 
runoff is medium. Organic-matter content is moderate. 
Good response to management can be expected. Because 
this soil is susceptible to erosion, the choice of crops is 
limited or moderate conservation practices are needed. 
"This soil is well suited to corn, soybeans, small grain, 


grass, and legumes. It is especially well suited to alfalfa 
(fig. 13). Capability unit IIe-1. 


Mayes Series 


The Mayes series consists of deep, nearly level, some- 
what poorly drained soils that have a moderately fine 
textured surface layer and a fine-textured subsoil. They 
are on broad upland divides. These soils formed in ma- 
terial weathered from clay and clayey shale. Shale bed- 
rock is at a depth of more than 60 inches. The native 
vegetation was tall prairie grasses. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam about 19 inches 
thick. The subsoil is about 43 inches thick. The upper 
23 inches is very dark gray, very firm, silty clay that 
has dark-brown and yellowish-brown mottles; the lower 
20 inches is dark-gray, very firm silty clay that has 
yellowish-brown mottles. The underlying material is 
very dark gray silty clay that has grayish-brown and 
yellowish-brown mottles. 

Natural fertility is medium. The available water ca- 
pacity is moderate. Surface runoff is very slow, аш 
permeability is very slow. Wetness is caused by slow 
internal drainage and runoff from adjoining soils. The 
use of these soils is limited. 

Mayes soils are used mainly for row crops and small 
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grain. The principal crops are corn, soybeans, sorghum, 
and wheat. Most of the remaining acreage is in grass 
and legumes for pasture or hay. 

Representative profile of Mayes Silty clay loam, in a 
meadow, 330 feet south and 250 feet east of the north- 
West corner of sec. 13, T. 34 N., R. 33 W. 


А1—0 to 10 inches, black (10YR 2/1) Silty clay loam; mod- 
erate, fine, eranular structure; friable; many roots; 
slightly acid; clear, smooth boundary. 

А3—10 to 19 inches, very dark gray (10YR 3/1) silty clay 
loam; weak, medium, granular structure; firm; 
common roots; medium acid; clear, smooth bound- 


ary. 

B21tg—19 to 32 inches, very dark gray (10YR 3/1) silty 
clay; few, fine, distinct, dark-brown (7.5YR 4/4) 
mottles; moderate, medium, subangular blocky 
structure; very firm; common roots; thin clay films 
on faces of peds; few iron stains; neutral; clear, 
smooth boundary. 

B22tg—32 to 42 inches, very dark gray (10YR 3/1) silty 
clay; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) and yellowish-brown (10YR 
5/8) mottles; moderate, medium, subangular blocky 
Structure; very firm; few roots; thin clay films on 
faces of peds; few concretions of iron and man- 
ganese; neutral; clear, smooth boundary. 

B3g—42 to 62 inches, dark- у (10YR 4/1) ‘silty clay; 
common, medium, faint, dark yellowish-brown 

10YR 4/4 and 3/4) mottles and common, medium, 

istinct, ellowish- brown (10YR 5/6) mottles; 
weak, medium, subangular blocky structure; very 
firm; many concretions of iron and manganese; 
neutral; gradual, smooth boundary. 

С—62 to 74 inches, dark-gray (10YR 4/1) silty clay; com- 
mon, medium, distinct, grayish-brown (10YR 5/2) 
and dark yellowish-brown (10YR 4/4) mottles; 
massive; very firm; neutral. 

The solum is 40 to 60 inches or more thick. The A horizon 
is black (10YR 2/1) to very dark grayish brown (10YR 
3/2) and neutral to medium acid. In some places an A3 hori- 
zon is lacking. 

The B horizon is silty clay loam, silty clay, or clay, The 
B2t horizon is mottled in shades of gray and brown and con- 
tains few to many iron and manganese concretions. The 
B21tg horizon is very dark gray (10YR 3/1), very dark 
grayish brown (10YR 3/2), or black (10YR 2/1) and 
medium acid to neutral. The B22tg horizon ranges from ver: 
dark gray (10YR 3/1) to dark grayish brown (10YR 2/4 
and is neutral or slightly acid. The B3g horizon is dark gray 
(10YR 4/1) to dark grayish brown (2.5Y 4/2 and 10YR 
4/2) and is neutral or mildly alkaline. It contains few to 
many iron and manganese concretions and gypsum crystals. 

Mayes soils are near Parsons and Barden soils. They have 
a thicker, darker colored, finer textured A horizon than the 
Parsons soils. They lack an abrupt textural change from the 
A horizon to the B horizon, which is present in the Parsons 
soils. Mayes soils have a greater B horizon than Barden soils. 


Ma—Mayes silty clay loam. This soil is nearly level. 
It is generally in concave basins and at the head of and 
along shallow concave drainageways. It is at a lower 
elevation than the surrounding soils and receives seep- 
age and runoff from higher areas. The slope is 0 to 2 
percent. The soil areas are rounded and 5 to 100 acres 
or more. 

Included with this soil in mapping are small areas of 
Parsons and Barden soils. Both of these soils are at a 
slightly higher elevation than Mayes soils. Also in- 
cluded are a few seepy spots. 

The available water capacity is moderate. Surface 
runoff is very slow. Organic-matter content is moderate. 

A good response to management can be expected. 
Because this soil is seasonally wet, its use is limited. 
The choice of crops is limited or moderate conservation 
practices are needed. This soil is suited to corn, soy- 


beans, sorghum, small grain, grass, and legumes. Under 
highly specialized management, row crops can be grown 
year after year. Capability unit IIw-1, 


Mine Pits and Dumps 


Mp—Mine pits and dumps. This land type consists of 
rough, irregularly shaped dumps of shale, sandstone, 
overturned earth, and pits that result from Strip mining 
of coal. The pits are long and narrow, and most of the 
larger ones are filled with water. The areas are 5 to 200 
acres or more. 

The material is mixed, but it is mostly clayey and has 
large stone fragments throughout. The proportion of 
rock, shale, or soil on a particular site depends on the 
kind of underlying material and on the depth to which 
mining has taken place. The soil material is mainly 
strongly acid but ranges to moderately alkaline in some 
places; also, surface material and soil reaction vary 
greatly within short distances. Most of the larger strip 
mined areas have alternate rows of. peaked ridges and 
Steep V-shaped valleys, and there are deep pits along 
the side where mining stopped, 

Included are a few small areas that have been leveled. 
Also included are small areas of Parsons, Barden, Lib- 
eral, Barco, and Coweta soils. 

The available water capacity is low. Surface runoff is 
rapid on the ridges, and between ridges there is variable 
ponding. Air and water move through the soil material 
at a slow or very slow rate. The hazard of erosion is зе- 
vere, and the present scanty cover of brush, weeds, 
trees, and grass offers little protection from erosion. 

Because the slope is 20 to 65 percent, because large 
sandstones litter the surface in places, and because 
there are numerous pits and gullies, tilling this land is 
not practical. À poor response to management can be 
expected. Most areas of this land type are idle, except 
for a small amount of grazing. This land type is suited 
to wildlife food and cover and recreation (fig. 14). Ca- 
pability unit VIIe-7. 


Osage Series 


The Osage series consists of deep, poorly drained soils 
that have a fine-textured, dark-colored surface layer 
and subsoil. They are on wide bottom lands and have a 
slope of less than 2 percent. These soils formed in clayey 
sediments washed from nearby upland soils. The native 
vegetation was water-tolerant hardwood trees and a 
considerable understory of water-tolerant grasses. 

In a representative profile the surface layer is very 
dark brown and black silty clay about 15 inches thick. 
The subsoil is extremely firm silty clay 35 inches thick. 
The upper 27 inches is very dark gray, and the lower 8 
inches is dark gray. The underlying material, to a depth 
of about 67 inches, is dark-gray extremely firm silty 
clay. 

Natural fertility is high. The available water capacity 
is moderate. Organic-matter content is high. Surface 
runoff is very slow, and permeability is very slow. Wet- 
ness caused by ponding and occasional flooding limits 
the use of these soils. 

More than half the acreage is used for row crops. 
The principal crops are corn, soybeans, and sorghum. 
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Figure 14.—Mine pits and dumps have a potential for wildlife habitat and recreational development. 


Most of the remaining acreage is in water-tolerant 
grasses, but in places there are scattered hardwood 
trees. This acreage is used for pasture and hay. A small 
acreage is in native pecan trees or woodland. 

Representative profile of Osage silty clay, in a culti- 
vated field, 100 feet north and 100 feet east of the center 
of sec. 35, T. 38 N., В. 81 W. 


Ар1—0 to 4 inches, very dark brown (10YR 2/2) silty clay; 
strong, very fine, granular structure; firm’ sticky 
and plastic; many roots; strongly acid; abrupt, 
smooth boundary. 

Ap2—4 to 9 inches, black (10YR 2/1) silty clay; strong, 
fine, angular blocky structure; very hen very 
sticky and plastic; many fine roots; strongly acid; 
gradual, smooth boundary. 

А18--9 to 15 inches, black (10YR 2/1) silty clay; few, fine, 
faint, very dark gray (N 3/0) mottles; moderate, 
fine, angular blocky structure; extremely firm, very 
sticky and plastic; common fine roots; medium 
acid; gradual, smooth boundary. 

B21g—15 to 27 inches, very dark gray (БҮ 3/1) silty clay; 
many, fine, faint mottles of very dark grayish 
brown (2.5Y 3/2) and very dark gray (N 3/0); 
weak, fine and medium, angular blocky structure; 
extremely firm, very sticky and plastic; few fine 
roots; very few fine concretions of iron and man- 
ganese; few slickensides; slightly acid; gradual, 
smooth boundary. 

B22g—27 to 42 inches, very dark gray (5Y 3/1) silty clay; 


common, medium, distinct, olive-brown (2.5Y 4/4) 
mottles and few, fine, faint, Rk ag (5Y 4/1) 
mottles; dark grayish brown (2.5Y 4/2) rubbed; 
moderate, fine, angular blocky structure; extremely 
firm, very sticky and plastic; common, fine, soft 
concretions of iron and manganese and dark-brown 
iron-manganese stains; common slickensides; 
slightly acid; diffuse, smooth boundary. 

B3g—42 to 50 inches, dark-gray (№ 4/0) silty clay; com- 
mon, medium, distinct, olive-brown (2.5Y 4/4) 
mottles; weak, medium, angular blocky structure; 
extremely firm, very sticky and plastic; common, 
fine, soft concretions of iron and manganese; com- 
mon slickensides; slightly acid; gradual, smooth 
boundary. 

Cg—50 to 67 inches, dark-gray (БҮ 4/1) silty clay; common, 
medium, distinct, olive-brown (2.5Y 4/4) mottles; 
massive; extremely firm, very sticky and plastic; 
few concretions; common slickensides; moderately 
alkaline. 


The A horizon is black (10YR 2/1) to very dark grayish 
brown (2.5Y 3/2) and very strongly acid to neutral. 

The B horizon is heavy silty clay loam, silty clay, or clay. 
The upper part of this horizon is very dark grayish brown 
(10YR 3/2) to very dark gray (5Y 3/1) and medium acid 
to neutral. The lower part is very dark Еау (N 3/0) to gray 
(5Y 5/1) and slightly acid to mildly alkaline. 

Osage soils are near Verdigris, Radley, and Lanton soils. 
Osage soils have more clay throughout the profile than those 
soils. 
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Os—Osage silty clay. This soil is level or nearly level. 
It is on the flood plains of all major streams in the 
county. The slope is 0 to 2 percent. The soil areas are 
large, as much as one-half mile wide and several miles 
ong. 

Included with this soil in mapping are small areas of 
Verdigris, Radley, and Lanton soils. Verdigris and Rad- 
ley soils are on natural levees near stream channels or 
old meanders. Lanton soils are between natural levees 
and Osage soils. 

Because of the high clay content, very slow perme- 
ability, and wetness, this soil is difficult to till. The large 
Soil areas are well suited to the use of large farm 
machinery. А good response to management can be 
expected. Seasonal wetness caused by ponding and flood- 
ing is a limitation to use. The choice of crops is limited, 
or special conservation practices are needed. This soil 
is well suited to corn, soybeans, sorghum, grass, and 
shallow-rooted legumes. It is also well suited to native 
pecans. Under highly specialized management, row 
es can be grown year after year. Capability unit 

w-14. 


Parsons Series 


The Parsons series consists of deep, somewhat poorly 
drained soils that have a medium-textured surface layer 
and fine-textured subsoil These soils are on upland 
divides and benches and have a slope of 1 percent or less. 
They formed in material weathered from shale. In 
places they are thinly mantled with loess. The native 
vegetation was tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 8 inches thick. The 
subsurface layer is grayish-brown silt loam about 5 
inches thick. The subsoil is about 46 inches thick and 
is very firm. The upper 15 inches is very dark grayish- 
brown clay; the next 10 inches is dark grayish-brown 
clay that is prominently mottled; the next 8 inches is 
mottled grayish-brown and brownish-gray silty clay, 
and the lower 13 inches is gray silty clay. The under- 
lying material, to a depth of 71 inches, is gray silty 
clay. 

Natural fertility is medium. The available water ca- 
pacity is moderate. Surface runoff is slow, and perme- 
ability is very slow. A water table is perched over the 
clay subsoil in wet seasons. Susceptibility to erosion, 
seasonal droughtiness, and wetness limit the use of 
these soils. 

Parsons soils are used mainly for row crops and small 
grain. They are economically worked with large farm 
machinery, and the crops are marketed as cash grain. 
A small acreage of tame grass and legumes, mostly tall 
fescue and lespedeza, is used for pasture and hay. Some 
tall fescue is combined for seed. A small acreage is in 
native tall prairie grasses that are mowed for hay. 

Representative profile of Parsons silt loam, in a culti- 
vated field, 1,870 feet east and 100 feet north of the 
southwest corner, sec. 14, T. 36 N., R. 32 W. 


Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine, granular structure; friable; 
few roots; few worm holes and casts; mildly alka- 
line; abrupt, smooth boundary. 

A2—8 to 13 inches, grayish-brown (10YR 5/2) silt loam; 
moderate, medium, granular structure; friable; 


few roots; few worm holes and casts; slightly acid; 
abrupt, smooth boundary. 

B21t—18 to 28 inches, у dark avish-brown (10YR 3/2) 
clay, (10УЕ 4/2) crushed; weak, fine, angular 
blocky structure; very firm; few roots; thin cla; 
films on faces of peds; medium acid; gradual, 
smooth boundary. 

B22t—28 to 38 inches, dark grayish-brown (10YR 4/2) 
clay; light brownish-gray (10YR 6/2) coatings on 
faces of Feds: few, fine, prominent, dark-brown 
(7.5ҮЕ 4/4) mottles; weak, medium, angular blocky 
Structure; very firm; few roots; thin clay films on 
faces of peds; medium acid; gradual, smooth bound- 


ary. 

B23t—38 to 46 inches, grayish-brown (10YR 5/2) and light 
brownish-gray (10YR 6/2) silty clay; common, 
medium, prominent, yellowish-red (5YR 4/6) mot- 
tles; weak, medium, angular blocky structure; 
very firm; few roots; thin clay films on faces of 
peds; very dark grayish-brown (10YR 3/2) ma- 
terial in old worm holes; medium acid; gradual, 
smooth boundary. 

B8t—46 to 59 inches, gray (10YR 5/1) silty clay; light- 
gray (10YR 7/1) coatings on faces of peds; weak, 
medium, subangular blocky structure; very firm; 
thin clay films on faces of peds; very dark grayish- 
brown (10YR 3/2) material in old worm holes; 
medium acid; gradual, smooth boundary. 

C—59 to 71 inches, gray (10YR 5/1) and light-gray (10YR 
1/1) silty clay; common, medium, prominent, dark 
reddish-brown (5YR 3/2) and reddish-brown (5YR 
4/4) mottles; massive; very firm; medium acid. 


Depth to bedrock is more than 60 inches. The A horizon is 
6 to 16 inches thick. 

The Al and Ap horizons are very dark grayish-brown silt 
loam 6 to 10 inches thick. The A2 horizon is dark grayish 
brown (10YR 4/2) to light brownish gray (10YR 6/2). In 
some places this horizon has been removed by erosion or has 
been mixed with part of the subsoil by deep plowing. 

The B2t horizon is 15 to 35 inches thick and mainly mot- 
tled with dark grayish brown (10YR 4/2), but the mottle 
colors range to very dark gray (10YR 124 and very dark 
grayish brown (10YR 3/2). The kneaded color is dark gray- 
ish brown (10YR 4/2) to dark brown (7.5YR 4/4). The 
B22t horizon is dark gray (10YR 4/1) to grayish brown 

10YR 5/2) and has few to many, gray, brown, and red mot- 
tles. It ranges from medium acid to strongly acid. The B3t 
horizon is 10 to 30 inches thick and slig tly acid to very 
strongly acid. The C horizon is silty clay loam, silty clay, or 
clay and is strongly acid to slightly acid. 
arsons soils are near Barden, Barco, Liberal, and Zaar 
soils. Parsons soils have an abrupt textural boundary be- 
tween the surface layer and the subsoil, but none of those 
soils do. They are deeper than the Barco and Liberal soils. 
They have a thinner, dark-colored A horizon that contains 
less clay than that of Zaar soils. 


Pa—Parsons silt loam. This soil is level or nearly 
level, It is on the tops of wide divides. The slope is 0 to 
1 percent. The soil areas are generally large but range 
from 5 to several hundred acres. They are well shaped 
for farming. 

Included with this soil in mapping are small areas of 
Barden, Barco, and Liberal soils. Barden soils are on 
narrow ridgetops and side slopes. Liberal and Barco 
soils are on knobs and slope breaks. Also included are 
areas of Parsons soils that have a slope of more than 1 
percent, and small eroded spots. . 

The available water capacity is moderate. Surfac 
runoff is slow. Organie-matter content is moderate. 

А good response to management can be expected. 
Wetness in spring sometimes delays farming opera- 
tions, but seasonal droughtiness is the major limitation 
to use of this soil. The choice of crops is limited, or mod- 
erate conservation practices are needed. This soil is 
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Figure 15.—Grain sorghum growing on Parsons silt loam. 


suited to corn, soybeans, grain sorghum (fig. 15), small 
grain, grass, and legumes. Under highly specialized 
management, row crops can be grown year after year. 
Capability unit IIs-2. 


Radley Series 


The Radley series consists of deep, nearly level, mod- 
erately well drained soils that have a moderately fine 
textured surface layer and a medium-textured subsoil. 
These soils are on stream bottoms. They formed in 
stratified silty alluvium washed from nearby upland 
queen The native vegetation was lowland hardwood 
rees. 

In a representative profile the surface layer is very 
dark grayish-brown silty clay loam about 13 inches 
thick. The subsoil is brown, friable silt loam about 13 
inches thick. The underlying material is brown and dark 
grayish-brown silt loam. 

Natural fertility is high. The available water capac- 
ity is very high. Surface runoff is slow, and perme- 
ability is moderate. The small, irregular shape of the 
soil areas and the lack of easy access severely limit the 
use of these soils in some places. They are also subject 
to occasional flooding. 

More than half of the acreage has been cleared of 


brush and trees and is used for corn, sorghum, soy- 
beans, grass, and legumes. These soils have a high 
potential for walnut, other valuable trees, and alfalfa. 
Representative profile of Radley silty clay loam, in a 
cultivated field, 1,320 feet north and 320 feet west of 
southeast corner of NE 14 sec. 13, T. 35 N., В. 33 W. 


Ар--0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silty clay loam; weak, fine, granular structure; fri- 
able; many roots; many worm holes and casts; 
mildly alkaline; abrupt, smooth boundary. 

A12—7 to 13 inches, very dark grayish-brown (10YR 3/2) 
silty clay loam; moderate, medium, granular struc- 
ture; friable; many roots; many worm holes and 
casts; neutral; gradual, smooth boundary. 

B2—13 to 26 inches, brown (10YR 4/3) silt loam; weak, 
fine, subangular blocky structure; friable; few 
roots; many small pores; neutral; clear, smooth 
boundary. 

С1--26 to 35 inches, brown (10YR 4/3) silt loam; massive; 
friable; few roots; weak stratification; neutral; 
gradual, smooth boundary. 

C2—35 to 62 inches, mixed dark grayish-brown (10YR 4/2) 
and grayish-brown (10YR 5/2) silt loam; massive; 
friable; few roots; faint brown stains; weak strati- 
fication; slightly acid. 

Radley soils are medium acid to neutral and more than 50 
inches deep. The A horizon is very dark grayish brown, dark 
brown (10YR 3/3), or very dark brown (10YR 2/2) silt 
loam or silty clay loam 10 to 24 inches thick. The B horizon 
is brown (10YR 4/3) or dark grayish brown (10YR 4/2) 
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and commonly mottled in the lower part. It is silt loam or 
silty clay loam. The B horizon and the C horizon have thin 
strata that are darker or lighter in color and finer or coarser 
кше in many places. Depth to gravel is more than 50 
inches, 

Radley soils are near Osage, Hepler, Lanton, Verdigris, 
and Cleora soils. They have a thinner, dark-colored surface 
layer than that of Osage, Lanton, and Verdigris soils. They 
are in lower position and are less acid that Hepler soils. 
They are not so gray and so wet as Hepler and Lanton soils. 
They are finer textured than Cleora soils. 

Ra—Radley silty clay loam, This soil is level or nearly 
level. It is on the natural levees of the larger streams, 
between the stream channel and areas of Lanton, Osage, 
or Hepler soils, or on flood plains of the smaller streams. 
The slope is 0 to 2 percent. The soil areas are long and 
narrow and 10 to 50 acres or more. 

Included with this soil in mapping are small areas of 
Hepler, Verdigris, and Lanton soils. Hepler and Lanton 
soils are between natural levees and the uplands, and 
Verdigris soils are on natural levees. Also included are 
areas that have a surface layer of silt loam. 

The available water capacity is very high. Surface 
runoff is slow. Organic-matter content is moderate. 
тшш flooding is the only limitation to use of this 
Soil. 

Good response to management can be expected. It is 
well suited to corn, soybeans, sorghum, small grain, 
grass, and alfalfa and other legumes. Under specialized 
management, row crops can be grown year after year. 
Areas that are small or poorly shaped for cultivation 
are best suited to walnut or other valuable trees. 
Capability unit IIw-1. 

RpE3—Radley, Parsons, and Barden soils, 0 to 25 
percent slopes, severely eroded. These soils are in up- 
land drainageways. They are long, narrow, and nearly 
level in bottom lands and gently sloping to steep and 
narrow on adjacent side slopes. The areas of bottom 
land are about the same extent as areas of upland. Of 
the total acreage about 25 percent is Radley silty clay 
loam, 20 percent is Parsons soils, 20 percent is Barden 
soils, and 35 percent is included soils. Only two of the 
named soils are in some mapped areas, but all three are 
in others. 

The Radley soil, which is on bottom lands, has a pro- 
file similar to the one described as representative of the 
series. The Parsons and Barden soils on the side slopes 
are severely eroded and the subsoil has been exposed in 
most places. The subsoil ranges from silty clay loam 
to clay. Available water capacity of the Parsons and 
Barden soils is moderate to low, and surface runoff is 
rapid. 

Included with this complex in mapping are small 
areas of Hepler and Barco soils and small areas of un- 
eroded Parsons and Barden soils. Hepler silt loam 
makes up about half of the acreage of bottom lands. 
About 10 percent of the upland acreage is Barco soils. 

These soils are not suited to cultivation. Response to 
management ranges from poor to good but is poor in 
most places. The operation of machinery is difficult 
because the side slopes are steep (fig. 16) and because 
on the bottom lands streams meander and wet spots 
are common. Erosion on uplands and flooding on bot- 
tom lands are the major limitations to use of these 
soils. Many farm ponds are on soils of this mapping 
unit. Most areas are used for grass and pasture. Capa- 
bility unit VIe-5. 


Figure 16.—Willow trees and water-toleran plants on bottom 

lands and in seepy areas and native grasses on the side slopes in 

an area of Radley, Parsons, and Barden soils, 0 to 25 percent 
slopes, severely eroded, 


Verdigris Series 


The Verdigris series consists of deep, nearly level, 
moderately well drained soils that have a thick, medium- 
textured surface layer and underlying material. These 
soils are on stream bottoms. They formed in silty allu- 
vium washed from nearby upland areas. The native 
vegetation was mixed hardwood trees and a thick 
understory of grasses. 

In a representative profile the surface layer is silt 
loam about 40 inches thick. The upper 12 inches is very 
dark gray, and the lower 28 inches is very dark grayish 
brown and friable. The underlying material, to a depth 
of 60 inches, is dark grayish-brown silt loam that is 
faintly stratified. 

Natural fertility is high. The available water capac- 
ity is very high. Organic-matter content is high. Sur- 
face runoff is slow, and permeability is moderate. The 
use of these soils is limited in some places because the 
areas are irregularly shaped or small and lack easy ac- 
cess. This soil is subject to occasional flooding. 

More than half of the acreage has been cleared and 
cultivated. The principal crops are corn, soybeans, sor- 
ghum, grass, and legumes. These soils have a high po- 
tential for alfalfa, walnut, or other valuable trees. 
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Representative profile of Verdigris silt loam, in а 
wooded pasture, 1,155 feet north and 130 feet east of 
the southwest corner, sec. 16, T. 36 N., R. 33 W. 


А11--0 to 12 inches, very dark gray (10YR 3/1) silt loam; 
moderate, medium, granular structure; friable; 
common roots; neutral; clear, smooth boundary. 

A12—12 to 40 inches, very dark grayish-brown (10YR 3/2) 
silt loam; moderate, medium, granular structure; 
friable; few roots; some sand in upper 12 inches; 
slightly acid; clear, smooth boundary. 1 

C—40 to 60 inches, dark grayish-brown (10YR 4/2) silt 
loam; massive; friable; thin layers of lighter col- 
ored soil material; medium acid. 

Verdigris soils are neutral to strongly acid and more than 
50 inches deep. The thickness of dark-colored soil material 
ranges from 24 to 50 inches or more in some places. Dark 
grayish-brown (10YR 4/2) mottles are common at depths 
of more than 20 inches. 

The A horizon is very dark grayish-brown (10YR 3/2), 
dark-brown (10YR 8/3), or very dark brown (10YR 2/2) 
silt loam or silty clay loam. An AC horizon occurs in many 

laces. The C horizon is dark grayish-brown (10YR 4/2) to 
ight yellowish brown (10YR 6/4) silt loam or silty clay 
loam that, at a depth of more than 50 inches in many places, 
contains some gravel or sand. 

Verdigris soils are near Osage, Lanton, Hepler, and Rad- 
ley soils. They have less clay throughout the profile and are 
not so gray and so wet as Osage and Lanton soils. They are 
not so gray and so wet as Hepler soils. Verdigris soils have а 
thicker, dark-colored A horizon than Hepler and Radley 
sous. 

Ve—Verdigris silt loam. This soil is level or nearly 
level. It is on stream bottoms, on flood plains along 
smaller streams, and on natural levees along larger 
streams. The slope is 0 to 2 percent. The soil areas are 
long and narrow and 10 to 100 acres or more in size. 

Included with this soil in mapping are small areas 
of Hepler, Lanton, and Osage soils. Hepler soils 
are at a slightly higher elevation. Lanton and Osage 
soils are between areas of Verdigris soils and the up- 
lands. Also included are small areas of Radley and 
Cleora soils that are on natural levees. 

Occasional flooding is the on'y limitation to use of 
this soil. А good response to management can be ex- 
pected. This soil is well suited to corn, soybeans, sor- 
ghum, small grain, grass, alfalfa, and other legumes. 
Under highly specialized management, row crops can 
be grown year after year. Areas that are small or poorly 
shaped for cultivation are best suited to walnut or other 
valuable trees. Capability unit IIw-1. 


Zaar Series 


The Zaar series consists of deep, somewhat pooriy 
drained soils that have a fine-textured surface layer 
and a fine-textured subsoil These soils are on upland 
divides and have a slope of 2 to 9 percent. They formed 
in material weathered from clayey shale that was thinly 
interbedded with limestone, Shale or limestone bedrock 
js at a depth of more than 40 inches, The native vegeta- 
tion was tall prairie grasses. 

Tn a representative profile the surface layer is black 
silty clay about 13 inches thick. The subsoil is very 
firm silty clay about 35 inches thick. The upper 7 inches 
18 black, the next 11 inches is very dark gray, and the 
lower 17 inches is very dark grayish brown and has 
common olive-brown mottles. The underlying material, 
to a depth of 70 inches, is mottled dark grayish-brown 
and olive-brown silty clay. 


„ Natural fertility is high. The available water capac- 
ity is moderate. Surface runoff is medium to rapid, 
and permeability is very slow. In some places these 
Soils tend to be wet and seepy, but susceptibility to ero- 
sion is the major limitation to use. 

More than half of the acreage is used for row crops 
and small grain. The principal crops are corn, wheat, 
soybeans, and sorghum. Most of the remaining acre- 
age is in grass and legumes used for pasture and hay. 

Representative profile of Zaar silty clay, 2 to 5 per- 
cent slopes, in а pasture, 1,120 feet east and 35 feet 
north of the southwest corner, sec. 29, T. 38 N., R. 32 W. 


A1—0 to 9 inches, black (10YR 2/1) silty clay; moderate, 
fine, subangular blocky structure; firm; many 
roots; medium acid; gradual, smooth boundary. 

A12—9 to 13 inches, black (10YR 2/1) silty clay; moderate, 
medium, subangular blocky structure; firm; many 
roots; medium acid; gradual, smooth boundary. 

B21—13 to 20 inches, black (10YR 2/1) silty clay; moder- 
erate, fine, angular blocky structure; very firm; 
common roots; shiny faces on peds; slightly acid; 
gradual, smooth boundary. 

B22—20 to 31 inches, very dark gray (10YR 3/1) silty clay; 
moderate, medium, angular blocky structure; very 
firm; common roots; shiny faces on peds; neutral; 
clear, smooth boundary. 

В3—31 to 48 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay; common, medium, faint, olive-brown 
(2.5У 4/4) mottles; moderate, medium, angular 
blocky structure; very firm; clay flows; few small 
black concretions; neutral; gradual, smooth bound- 


ary. 

C1—48 to 56 inches, dark grayish-brown (2.5Y 4/2) silt 
Clay; common, fine, faint, oliverbrown (28У 4/4) 
mottles; massive; firm; few small black concre- 
tions; neutral; gradual, smooth boundary. 

C2—56 to 70 inches, olive-brown (2.5Y 4/4) silty clay; 
common, medium, faint, olive-yellow (2.5Y 6/6) 
mottles; massive; firm; few small black concre- 
tions; neutral. 

The solum is 30 to 50 inches thick, and depth to bedrock is 
more than 40 inches. The A horizon is black (10YR 2/1) to 
very dark grayish brown (10YR 8/2) and slightly acid to 
medium acid. The B21 horizon is black (10YR 2/1) to dark 
grayish brown (2.5Y 4/2), and the B22 horizon ranges from 
very dark gray (10YR 3/1) to olive brown (2.5Y 4/4). The 
B2 horizon is silty clay or clay. It is medium acid to neutral 
jn the upper part and slightly acid to mildly alkaline in the 
lower part. The B3 horizon is very dark gray (10YR 3/1) 
to olive-brown (2.5Y 4/4) silty clay or clay. It is slightly 
acid to mildly alkaline. The С horizon is slightly acid to 
moderately alkaline. 

Zaar soils are near Barden, Liberal, Lula, and Parsons 
soils. They have a finer textured A horizon that Barden 
soils, and dark colors extend deeper into the С horizon. They 
are deeper than Liberal soils. They are not so red as Lula 
soils. They do not have an abrupt boundary between the A 
horizon and the B horizon, that is characteristic of Parsons 
soils. 


ZaB—Zaar silty clay, 2 to 5 percent slopes. This soil 
is on convex ridgetops, side slopes, and foot slopes. In 
some places it receives seepage and runoff from higher 
areas. The soil areas are long and narrow and 5 to 60 
acres or more. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas of 
Parsons, Barden, and Balltown soils. Parsons soils are 
either on the ridgetops or on the foot slopes, Barden 
soils are on the foot slopes. Balltown soils are in narrow 
bands on slope breaks. Also included are a few seepy 
spots, areas where depth to bedrock is less than 40 
inches, eroded spots, and small areas that have a slope 
of more than 5 percent. 

The available water capacity is moderate. Surface 
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runoff is medium. Organic-matter content is high. Sus- 
ceptibility to erosion limits the use of this soil. Good 
response to management can be expected. The choice 
of crops is limited, or special conservation practices are 
needed. This soil is well suited to corn, soybeans, sor- 
ghum, small grain, grasses, alfalfa, and other legumes. 
Capability unit Ше-6. 

ZaC—Zaar silty clay, 5 to 9 percent slopes. This soil 
is on convex side slopes. It is generally above Zaar silty 
clay loam, 2 to 5 percent slopes. The soil areas are 
either long and narrow or are small and irregularly 
shaped. They are from about 5 to 30 acres or more. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and bedrock is generally at a depth of less than 
60 inches. 

Included with this soil in mapping are small areas of 
Liberal soils and areas where depth to bedrock is less 
than 40 inches. Also included are small eroded spots, 
a few seepy spots, and a few rock outcrops. 

The available water capacity is moderate. Surface 
runoff is rapid. Organic-matter content is high. Suscep- 
tibility to erosion limits the use of this soil. Good re- 
sponse to management can be expected. The choice of 
crops is limited or special conservation practices are 
needed. This soil is suited to corn, soybeans, and sor- 
ghum, but it is best suited to small grain, grass, and 
legumes. Capability unit IVe-6. 


Use and Management of the Soils 


This section contains information about the use and 
management of the soils of Vernon County for crops, 


woodland, wildlife, recreation, and engineering. It ex- . 


plains the system of capability classification used by the 
Soil Conservation Service and groups the soils accord- 
ing to their management needs. It also contains a table 
Showing predicted yields of the principal crops grown in 
the county under two levels of management. 


Crops and Pasture 


Most of the acreage in Vernon County is in crops and 
pasture. Corn, soybeans, wheat, and grain sorghum are 
the principal cultivated crops. Tall fescue, lespedeza, 
and alfalfa produce most of the forage. These crops re- 
зроп@ well when commercial fertilizer, manure, and 
lime are added to the soil. The kind and amount of fer- 
tilizer needed for each crop is determined by field trials 
and soil tests. 

The major limitations to use and management of the 
Soils for field and pasture crops are the hazards of ero- 
Sion, wetness, and droughtiness. All of the soils need 
management that help conserve water, maintain or in- 
crease the organic matter and fertility, and preserve 
good tilth. A good supply of organic matter is important 
because it improves soil structure, increases perme- 
ability, and helps reduce erosion. 

To conserve cultivated soils, management should in- 
clude a suitable cropping system, minimum tillage, and 
good use of fertilizer. A large amount of crop residue 
should be produced, left on the soil surface during criti- 
cal periods, and eventually returned to the soils. This 
crop residue, as well as animal manure, helps maintain 


or improve soil tilth and structure. More than half of 
Vernon County is sloping upland that is susceptible to 
erosion. Terracing, stripcropping, contour planting, and 
using grassed waterways are some of the practices that 
help reduce runoff and erosion on these soils. In most 
places a combination of both vegetative and mechanical 
erosion practices are needed. Wet bottom land needs 
drainage and flood control. Both bottom land and up- 
land should be irrigated where water is available. 
Equally important and urgently needed is pasture seed- 
ing and renovation. Good management combines all of 
these practices. 

Good management will increase yields and insure an 
adequate economic return to the owner and operator. 
A conservation cropping system combines suitable crop 
rotations with management practices that prevent soil 
deterioration. Technical assistance in planning the ap- 
plication of suitable practices for a particular field or 
farm can be obtained from the Soil Conservation Ser- 
vice through the Vernon County Soil and Water Con- 
servation District. 

On the pages that follow, the system of capability 
grouping used by the Soil Conservation Service is dis- 
cussed; the soils in each capability unit are described; 
and management suited to the soils in each unit is sug- 
gested. Estimated yields per acre of the principal crops 
are also given for most of the soils in the county. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
Soils are grouped aecording to their limitations when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The 
grouping does not take into account major and gener- 
ally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major rec- 
lamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
Special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, for 
forest trees, or for engineering. 

In the capability system, the kinds of soils are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These are discussed in the follow- 
ing paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical] use, defined as follows: 


Class I soils have few limitations that can restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conserva- 
tion practices. 

Class III soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
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the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are subject to little or no erosion but have 
other limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or wild- 
life habitat. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation and limit their 
use largely to pasture or range, woodland, or wildlife 
habitat. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation and that restrict 
their use largely to pasture or range, woodland, or 
wildlife habitat. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and restrict 
their use to recreation, wildlife habitat, or water 
supply, or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, 
w, 8, or c, to the class numeral, for example, Пе. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows that 
the soil is limited mainly because it is shallow, droughty, 
or stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that 
is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations, Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
с, because the soils in class V are subject to little or no 
erosion, although they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for making 
many statements about management of soils. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, IIe-4 or 
Ше-6. Thus, in one symbol, the Roman numeral desig- 
nates the capability class, or degree of limitation; the 
small letter indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraph; and the Arabic 
numeral specifically identifies the capability unit within 
each subclass. 

In the following pages the capability units in Vernon 
County are described. 

CAPABILITY UNIT Пе-1 

The soils in this capability unit are deep and gently 
sloping. They are on uplands and high terraces and are 
well drained. The surface layer is loam or silt loam, and 
the subsoil is silty clay loam, clay loam, or silty clay. 

Natural fertility is medium or high. The available 
water capacity is moderate or high, and permeability is 
moderate. The organic-matter content is moderate to 
low. Surface runoff is medium. The main limitations 
are runoff and the hazard of erosion. Maintaining 


Figure 17.—Alfalfa growing in an area of Lula silt loam, 2 to 5 
percent slopes. 


organic-matter content and fertility, improving or 
maintaining tilth, and controlling erosion are good 
management practices. 

These soils are suited to corn, soybeans, small grain, 
sorghum, grass, and alfalfa (fig. 17) and other legumes. 
They are also suited to trees and wildlife food and 
cover plants. Using crop residues, cover crops, and 
green-manure crops helps to maintain the organic- 
matter content and good tilth. Terracing, minimum 
tilling, and contour tilling help retard runoff and control 
erosion. If the soils are irrigated and lime and fertilizer 
are applied, yields are optimal. 


CAPABILITY UNIT Пе-2 

Liberal silt loam, 2 to 5 percent slopes, is the only 
soil in this capability unit. It is deep and moderately 
well drained. The surface layer is silt loam, and the 
subsoil is silty clay and silty clay loam. 

Natural fertility is medium. The available water ca- 
pacity is moderate, and permeability is slow. The 
organic-matter content is moderate. Surface runoff is 
medium. The main limitations are runoff and the haz- 
ard of erosion. Maintaining or improving organic-matter 
content, fertility, and tilth and controlling erosion are 
good management practices. 

This soil is suited to corn, soybeans, sorghum, small 
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grain, grass, and legumes. It is also suited to wildlife 
food and cover plants. Using crop residues, cover crops, 
and green-manure crops helps to maintain the organic- 
matter content and good tilth. Terracing, minimum 
tilling, and contour tilling help retard runoff and control 
erosion. 


CAPABILITY UNIT IIe-4 


Barco loam, 2 to 5 percent slopes, is the only soil in 
this capability unit. It is moderately deep and well 
drained. The surface layer is loam, and the subsoil is 
clay loam. 

Natural fertility is medium. The available water ca- 
расНу is moderate, and permeability is moderate. The 
organic-matter content is moderate. Surface runoff is 
medium. The main limitations are runoff and the hazard 
of erosion. Maintaining organic-matter content and fer- 
tility, improving or maintaining tilth, and controlling 
erosion are good management practices, 

This soil is suited to small grain, sorghum, corn, soy- 
beans, grass, and legumes, including alfalfa. It is also 
suited to wildlife food and cover plants. Using crop 
residue, cover crops, and green-manure crops helps to 
maintain organic-matter content and good tilth. These 
practices and terracing, minimum tilling, and contour 
tilling help retard runoff and control erosion. 


CAPABILITY UNIT Пе-5 


Barden silt loam, 1 to 5 percent slopes, is the only 
soil in this capability unit. It is deep and moderately 
well drained. The surface layer is silt loam, and the sub- 
Soil is silty clay loam and clay loam. 

Natural fertility is medium. The available water ca- 
pacity is high, and permeability is slow. The organic- 
matter content is moderate. Surface runoff is medium. 
The main limitations are runoff and the hazard of ero- 
sion. Maintaining or improving organic-matter content, 
fertility, and tilth and controling erosion are good man- 
agement practices. 

"This soil is suited to corn, soybeans, sorghum, small 
grain, grass, and legumes, and is suited to alfalfa in the 
better-drained areas. Using crop residues, cover crops, 
and green-manure crops helps to maintain organic- 
matter content and good tilth. These practices and ter- 
racing, minimum tilling, and contour tilling help retard 
runoff and control erosion. If the soil is irrigated and 
lime and fertilizer are applied, yields are optimal. 


CAPABILITY UNIT Iw-1 

The soils in this capability unit are deep, nearly level, 
and level. They are on uplands and bottom lands and 
are moderately well drained, somewhat poorly drained, 
and poorly drained. The surface layer is silt loam or 
silty clay loam, and the subsoil is silt loam, silty clay 
loam, and silty clay. 

Natural fertility is medium or high. The available 
water capacity is moderate to very high, and perme- 
ability is moderate to very slow. The organic-matter 
content is moderate or high. Surface runoff is slow or 
very slow. The main limitation is seasonal wetness 
caused by surface runoff, ponding, and occasional 
flooding. 

These soils are suited to corn, soybeans, sorghum, 
small grain, grass, and legumes. Most of the acreage is 
in crops. Areas cut up by meandering stream chan- 


nels are in trees and grasses. Using crop residues, green 
manure, and cover crops helps to maintain organic- 
matter content, tilth, and available water capacity. 
These practices as well as land grading, surface ditches, 
and in places tile drains, reduce scour and maintain or 
improve drainage. Fertilizer and lime must be applied 
for high yields. 
CAPABILITY UNIT IIw-2 

Cleora loamy fine sand is the only soil in this capa- 
bility unit. It is deep and nearly level. It is on bottom 
lands. The surface layer is loamy fine sand, and the 
underlying material is loamy very fine sand, fine sandy 
loam, and loam. 

Natural fertility is medium. The available water ca- 
pacity is moderate, and permeability is moderately 
rapid. The organic-matter content is moderate, Surface 
runoff is slow. The main limitations are the hazards of 
occasional flooding and, to a lesser degree, seasonal 
droughtiness. Many areas are small and poorly shaped 
for farming. 

Cleared areas are suited to corn, sorghum, grass, and 
legumes. Continuous row crops can be grown. This soil 
has good potential for alfalfa and walnut trees. Using 
crop residues, cover crops, and green-manure crops helps 
to maintain available water capacity. Land grading, 
channel improvement, and stream bank management re- 
duce scour and improve drainage. 


CAPABILITY UNIT 115-2 

Parsons silt loam is the only soil in this capability 
unit. It is on uplands. This soil is deep, nearly level, and 
somewhat poorly drained. The surface layer is silt loam, 
and the subsoil is clay and silty clay. 

Natural fertility is medium. The available water ca- 
pacity is moderate, and permeability is very slow. The 
organic-matter content is moderate. Surface runoff is 
slow. The main limitations are seasonal droughtiness, 
and, to a lesser degree, seasonal wetness. 

This soil is suited to corn, soybeans, sorghum, small 
grain, grass, and legumes. Most areas are in crops. Un- 
der highly specialized management, row crops can be 
grown year after year. Using crop residues, cover crops, 
and green-manure crops helps to maintain or improve 
organic-matter content, tilth, and available water ca- 
расту. Trrigation supplements ће water available to 
plants. 


CAPABILITY UNIT Ше-4 

Barco loam, 5 to 9 percent slopes, is the only soil in 
this capability unit. It is moderately deep and well 
drained. The surface layer is loam, and the subsoil is 
clay loam. 

Natural fertility is medium. The available water ca- 
pacity is moderate, and permeability is moderate. The 
organic-matter content is moderate. Surface runoff is 
rapid. The main limitations are the hazards of erosion 
and, to a lesser extent, droughtiness. Maintaining or im- 
proving organic-matter content, fertility, and tilth and 
controlling erosion are good management practices. 

This soil is moderately well suited to corn, soybeans, 
grain sorghum, and small grain. Using crop residues, 
cover crops, and green-manure crops helps to maintain 
organic-matter content and tilth. These practices and 
terracing, minimum tilling, and contour tilling help re- 
tard runoff and control erosion. 
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CAPABILITY UNIT Ше-5 


Only Barden silt loam, 1 to 5 percent slopes, eroded, 
is in this capability unit. This soil is deep, moderately 
well drained and has a surface layer of silt loam over a 
subsoil of silty clay loam or clay loam. 

Natural fertility is medium. Available water capacity 
is high, and permeability is slow. The organic-matter 
content is moderate. Surface runoff is medium. The 
chief hazard is susceptibility to erosion. The main man- 
agement needs are controlling erosion and maintaining 
or improving organic-matter content, fertility, and 
tilth. 

This soil is suited to small grains, grasses, and le- 
gumes and is somewhat less suited to corn, soybeans, 
and grain sorghums. The use of crop residues, cover 
crops, and green manure crops helps to maintain 
organie-matter content and tilth. These practices and 
terracing, minimum tilling, and contour tilling help 
retard runoff and control erosion. 


CAPABILITY UNIT Ше-6 

Zaar silty clay, 2 to 5 percent slopes, is the only soil 
in this capability unit. It is deep and somewhat poorly 
drained. The surface layer is silty clay, and the subsoil 
is silty clay. 

Natural fertility is high. The available water capacity 
is moderate, and permeability is very slow. The organic- 
matter content is high. Surface runoff is medium. The 
main limitation is the hazard of erosion. Maintaining 
organic-matter content and fertility, maintaining or 
improving tilth, and controlling erosion are good man- 
agement practices. 

This soil is well suited to small grain, grass, and 
legumes, including alfalfa. It is moderately well suited 
to corn, soybeans, and grain sorghum, Using crop resi- 
dues, cover crops, and green-manure crops helps to 
maintain organic-matter content and good tilth. These 
practices and terracing, minimum tilling, and contour 
tilling help retard runoff and control erosion. 


CAPABILITY UNIT Hle-7 

The soils in this capability unit are gently sloping and 
moderately sloping. They are on uplands and are mod- 
erately deep and well drained. The surface layer is fine 
sandy loam or loam, and the subsoil is sandy clay loam 
and clay loam. 

Natural fertility is low to medium. The available wa- 
ter capacity is low, and permeability is moderate. The 
organic-matter content is low. Surface runoff is medium 
to rapid. The main limitations are runoff and the hazard 
of erosion. Seasonal droughtiness is a minor hazard. 
Maintaining or improving organic-matter content, fer- 
tility, and tilth and controlling erosion are good man- 
agement practices. 

These soils are suited to small grain, grass (fig. 
18), and legumes, and, to a lesser degree, to corn, soy- 
beans, and grain sorghum, Using crop residues, cover 
crops, and green-manure crops helps to maintain 
organic-matter content and good tilth. These practices 
and terracing, minimum tilling, contour tilling, and con- 
trolling grazing help retard runoff and control erosion. 


CAPABILITY UNIT IIIw-14- 
Osage silty clay is the only soil in this capability unit. 
It is deep and nearly level. It is on bottom lands and is 


Figure 18.—An unimproved pasture in the foreground and an 
improved tall fescue pasture in an area of Bolivar fine sandy 
loam, 2 to 5 percent slopes. 


poorly drained, The surface layer and subsoil are silty 
clay. 

Natural fertility is high. The available water capac- 
ity is moderate, and permeability is very slow. The 
organic-matter content is high. Surface runoff is very 
slow. The main limitation is the hazard of wetness. Be- 
cause this soil is wet at times and has a dry and hard 
surface at other times, it is difficult to till. Much of the 
acreage has inadequate outlets for surface drainage and 
is subject to flooding. 

1f adequate drainage is provided, this soil is suited to 
soybeans, corn, and some  water-tolerant grasses. 
Marshgrass is the natural cover. This soil is not well 
suited to alfalfa. Using crop residues and cover crops 
and plowing in the fall help improve tilth. Where sur- 
face drainage is provided and outlets are adequate this 
soil is suitable for intensive row cropping. 


CAPABILITY UNIT IVe-2 

Liberal silt loam, 2 to 9 percent slopes, eroded, is the 
only soil in this capability unit. It is deep and moder- 
ately well drained. The surface layer is silt loam, and 
the subsoil is silty clay and silty clay loam. 

Natural fertility is medium, The available water ca- 
pacity is low, and permeability is slow. The organic- 
matter content is low. Surface runoff is rapid. The main 
limitations are runoff and the hazard of erosion. 
Droughtiness is also a hazard. Maintaining or improv- 
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ing organic-matter content, fertility, and tilth and 
controlling erosion are good management practices. 

This soil is suited to grass and legumes. It is also 
suited to wildlife food and cover plants. Occasionally a 
sorghum crop or other row crop can be grown in long- 
term rotations that include several years of hay and 
pasture. Using crop residues, cover crops, and green- 
manure crops helps to maintain organic-matter content 
and tilth. These practices and minimum tilling and con- 
tour tilling help retard runoff and control erosion. 


CAPABILITY UNIT IVe-6 

Zaar silty clay, 5 to 9 percent slopes, is the only soil 
in this capability unit. It is deep and somewhat poorly 
drained. The surface layer and the subsoil are silty clay. 

Natural fertility is high. The available water capacity 
is moderate, and permeability is very slow. The organic- 
matter content is high. Surface runoff is rapid. The 
main limitations are runoff and the hazard of erosion. 
Maintaining organic-matter content, maintaining or im- 
proving tilth, and controlling erosion are good manage- 
ment practices. 

This soil is suited to grass and legumes, including 
alfalfa. Small grain and occasionally a row crop can be 
grown in long-term rotations that include several years 
of hay and pasture. Using plant residues, cover crops, 
and green-manure crops helps to maintain organic- 
matter content and tilth. These practices and terracing, 
minimum tilling, contour tilling, and controlling grazing 
help control erosion and retard runoff. Lime and fertil- 
izer must be applied for optimum yields. 


CAPABILITY UNIT IVe-7 

The soils in this capacity unit are moderately deep, 
gently sloping and moderately sloping, and eroded. 
They are on uplands. The surface layer is loam or fine 
sandy loam, and the subsoil is clay loam or sandy clay 
oam, 

Natural fertility is low to medium. The available wa- 
ter capacity is low, and permeability is moderate, The 
organic-matter content is low. Surface runoff is medium 
to rapid. The main limitations are runoff and the hazard 
ion. Seasonal droughtiness is also a limitation. 
Maintaining or improving organic-matter content and 
tilth and controlling erosion are good management 
practices. 

The soils in this unit are suited to grass and legumes. 
Small grain and occasionally a row crop can be grown 
in long-term rotations that include several years of hay 
and pasture. Using plant residues, cover crops, and 
green-manure crops helps maintain organic-matter con- 
tent, tilth, and available water capacity. These practices 
and terracing, minimum tilling, contour tilling, and 
controlling grazing help control erosion and retard 
шарын Lime and fertilizer must be applied for good 
yields. 


CAPABILITY UNIT IVs~6 

Eldon cherty loam, thin solum variant, 5 to 14 per- 
cent slopes, is the only soil in this capability unit. It is 
deep and well drained, The surface layer is cherty loam, 
and the subsoil is very cherty silty clay loam, cherty 
silty clay, and silty clay. 

Natural fertility is medium. The available water ca- 
pacity is low, and permeability is moderated, The 


organic-matter content is moderate. Surface runoff is 
medium. The main limitation is droughtiness caused by 
the many chert fragments throughout the soil. Erosion 
is а hazard. The cherty surface layer makes this soil 
difficult to till. 

This soil is suited to grass and legumes and is less 
Suited to small grain. Sorghums or other row crops can 
be grown occasionally in rotations that include several 
years of hay crops or pasture. Some areas are still 
wooded. Using crop residues, cover crops, and green- 
manure crops helps to maintain organic-matter content, 
good tilth, and available water capacity, These practices 
and minimum tilling and contour tilling help retard 
runoff and control erosion. 


CAPABILITY UNIT Vle-2 

Only Liberal-Coweta-Barco complex, 2 to 14 percent 
slopes, is in this capability unit. These soils are shallow 
to deep and are gently sloping to strongly sloping. They 
have a medium-textured to moderately coarse textured 
surface layer and a moderately fine textured to fine tex- 
tured subsoil. Coweta soils have soft sandstone bedrock 
at а depth of less than 20 inches, 

Natural fertility is medium to low. The available 
water capacity is moderate to very low. The organic- 
matter content is moderate. Surface runoff is medium 
to rapid. The main limitations are runoff and the haz- 
ard of erosion. Droughtiness is also a limitation. 

A large part of this unit is unsuited to cultivation. All 
but the stony or brush areas can be mowed. The soils 
are suited to grass and legumes. Good management 
practices, such as contour tilling when renovating pas- 
tures and maintaining good quality plant cover, help 
reduce runoff and erosion. Lime and fertilizer must be 
applied for high forage yields. After grazing and hay- 
ing a vigorous stand should remain to protect the soil 
from erosion. 


CAPABILITY UNIT Vle-5 

Only Radley, Parsons, and Barden soils, 0 to 25 per- 
cent slopes, severely eroded, is in this capability unit. 
This mapping unit consists of U-shaped, entrenched up- 
land drainageways that have scarped edges, small se- 
verely eroded areas, and very narrow bottoms. It is 
moderately well drained to somewhat poorly drained. 

Natural fertility ranges from medium to high. The 
available water capacity ranges from moderate to very 
slow. The organic-matter content ranges from moder- 
ate to high. Parts of this unit are wet and other parts 
are droughty. The main limitations are runoff and the 
hazard of erosion. 

This unit is generally unsuited to cultivation. Use is 
largely limited to pasture, woodland, or wildlife food 
and cover. In many places this unit provides good sites 
for stock ponds, reservoirs, and grass waterways. Up- 
land game birds and animals use many areas. 

Using plant residues and cover crops helps to main- 
tain organic-matter content, tilth, and available water 
capacity. These practices and ponds and reservoirs help 
control erosion and retard runoff. 


CAPABILITY UNIT VIs-4 
Hector fine sandy loam, 5 to 14 percent slopes, is the 
only soil in this capability unit. It is shallow and well 
drained. The surface layer and subsoil is fine sandy 
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lam over sandstone bedrock at a depth of less than 20 
inches. 

Natural fertility is very low. The available water ca- 
pacity is very low, and permeability is moderately 
rapid. The organic-matter content is low. Surface run- 
off is medium. The main limitation is droughtiness. Ero- 
sion and runoff are lesser concerns. 

This soil is generally unsuited to cultivation. It is 
better suited to woodland, pasture, and wildlife food 
and cover. Maintaining a good stand of quality grass 
and legumes increases hay and pasture yields. Proper 
grazing and haying help maintain vigorous plant 
growth and provide adequate cover to protect the soil 
from erosion. Removing undesirable trees, protecting 
from fire, and fencing to control or prevent grazing in- 
crease timber production. 


CAPABILITY UNIT VIs-6 


Coweta fine sandy loam, 2 to 14 percent slopes, is the 
only soil in this capability unit. It is shallow and well 
drained. The surface layer and subsoil is fine sandy 
loam over sandstone bedrock at a depth of less than 20 
inches. 

Natural fertility is.low, The available water capacity 
is very low, and permeability is moderate, The organic- 
matter content is moderate. Surface runoff is medium 
to rapid. The main limitation is droughtiness. Erosion 
and runoff are lesser concerns. 

This soil is generally unsuited to cultivation, Most of 
the acreage is in native prairie grasses. Maintaining a 
good stand of high quality grass and legumes increases 
hay and pasture yields. Grazing must be controlled for 
sustained high production. Proper grazing and haying 
help maintain vigorous plant growth and provide ade- 
quate cover to protect the soil from erosion. 


CAPABILITY UNIT Vile-7 

Mine pits and dumps is the only land in this capa- 
bility unit. The steep irregular-shaped dumps are a 
mixture of shale, sandstone, and the original mantle of 
oil stripped from coal beds. The pits are long and nar- 
row, and most of them are filled with water. 

Steep slopes, a litter of large sandstones on the sur- 
face in places, and numerous pits and gullies make till- 
ing this unit impractical. Surface runoff is rapid, and 
low areas are ponded or seepy. Except for some soil 
areas included with this mixture of materials, perme- 
ability is slow or very slow, and the available water 
capacity is low, The scanty cover of brush, weeds, trees, 
and grasses offers little protection from erosion. The 
hazard of erosion is severe, and erosion will continue 
if protective cover is not maintained, 

The use of Mine pits and dumps is largely restricted 
to grazing, woodland, or wildlife. Most of the acreage is 
suited to woodland, wildlife food and cover, and recrea- 
tion. The small scattered areas of undisturbed soils are 
better suited to grazing. 

Clearing the brush, smoothing the dumps, and plant- 
ing adapted grasses, trees, and shrubs increase the 
value of this unit for wildlife, recreation, grazing, 
Christmas tree production, and woodland. 


CAPABILITY UNIT VIls-6 


The soils in this capability unit are stony and moder- 
ately sloping to steep. They are on uplands, They are 


shallow and well drained, The surface layer and subsoil 
is fine sandy loam over sandstone bedrock at a depth of 
less than 20 inches. 

Natural fertility is low or very low. The available 
water capacity is very low, and permeability: is mod- 
erate to moderately rapid. Stones on or in the surface 
layer and droughtiness very severely limit the use of 
this unit. Use of farm machinery is impractical. Only 
scattered, small nonstony included areas can be mowed 
or worked for hay or pasture, 

The use of these soils is restricted mainly to grazing, 
wildlife, and woodland. All parts of this unit are suited 
to wildlife. Cleared areas are better suited to grazing. 
The narrow bottoms included in the upland are well 
suited to woodland. The steeper broken slopes are suited 
to woodland, but only to a limited degree, 

Good plant cover helps maintain organic-matter con- 
tent and available water capacity. Chemical sprays help 
control brush and weeds. Removing undesirable trees, 
protecting from fire, and fencing to control or prevent 
grazing increase timber production. Aerial weed and 
brush control, seeding, and fertilization are good man- 
agement practices, especially for the prairie areas. 


CAPABILITY UNIT VIIs-8 


Balltown flaggy silty clay loam, 9 to 20 percent 
Slopes, is the only soil in this capability unit. It is shal- 
low and somewhat excessively drained, It has 5 to 20 
inches of flaggy silty clay loam over limestone bedrock. 

Natural fertility is medium. The available water ca- 
pacity is very low, and permeability is moderate. The 
organic-matter content is moderate. The main limita- 
tions are droughtiness, rock outcrops, and stoniness. 

This soil is unsuited to cultivation, Maintaining a 
good stand of grass and legumes, controlling grazing, 
and using lime and fertilizer are good management 
practices. 


Predicted yields 


Table 2 lists the predicted average yields per acre of 
principal crops under two levels of management for 
the arable soils in Vernon County. Ail available sources 
of yield information were used to make these estimates. 
The estimates are based on the observations of the soil 
scientists that made the survey and on information ob- 
tained from local farmers, agronomists, publie and 
private agencies, demonstration plots, and research 

ata. 

Management practices, weather conditions, plant dis- 
eases, and insect infestations vary from year to year 
and from place to place. Differences in any of these 
factors, especially droughts in summer, cause great 
fluctuation in crop yields. Crop damage can be heavy as 
a result of wind, hail, torrential downpours of rain, or 
flooding. 

Columns A show the predicted yields that can be ex- 
pected, over a period of years, based on the most com- 
mon combination of management practices used by 
most of the farmers in the county. Crops are generally 
planted according to field boundaries. Only a small acre- 
age is terraced, and not all the fields are contour culti- 
vated. Wet areas are drained, but a better system of 
drainage is commonly needed. Lime and fertilizer are 
regularly used, but only about half the amount shown 
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TABLE 2.— Predicted average yields per acre of principal crops 


[Yields in the A columns are those to be expected under ordinary management; those in the B columns are under improved man- 
agement. Absence of a yield indicates that the crop is not ordinarily grown on the soil] 


Average yield per acre of— 


Boil Corn 


Soybeans 


Grain 


sorghum Alfalfa 


Wheat 


B A B A B A B A B 


Balltown flaggy silty clay loam, 9 to 

20 percent slopes ____-______ 
Barco loam, 2 to 5 percent slopes 
Barco loam, 2 to 5 percent slopes, eroded .. 


Mayes silty clay loam 
Osage silty clay .. 

Parsons silt loam ~ 
Radley silty clay loam _ 
Verdigris silt loam ~. 

Zaar silty clay, 2 to 5 percent slopes 
Zaar silty clay, 5 to 9 percent slopes 
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by soil tests to be needed is applied. Some fieldwork 
is not as timely as is desirable. 

Columns B show predicted yields based on the im- 
proved combination of management practices that is 
used by some farmers in the county. These yields are 
not to be expected if a systematic cropping plan that is 
consistent with the capability of the soils is followed. 
Sloping upland is terraced, and most slopes of more 
than 2 percent are farmed on the contour. Adequate 
drainage is installed as needed. Adapted high yield crop 


varieties are planted. Lime and fertilizer are applied 
regularly, according to soil tests, for maximum yields. 
Considerable attention is given to new methods of weed 
control and crop residue management. All fieldwork is 
timely, 

The yield predictions in table 2 are approximate fig- 
ures and are intended to serve only as guides. For many 
users comparing the yields of the soils is more valuable 
than knowing the actual yields. These relationships are 
likely to remain constant over a period of years, 
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Woodland ? 


In 1967, about 98,200 acres, or 18 percent of the 
county, was still in woodland. Wooded tracts are small, 
and about half of the acreage is used for grazing. 

The upland wooded areas in Vernon County are 
nearly all Bolivar and Hector soils. These soils have a 
shallow root zone. Most of the rest of the wooded areas 
are on bottom lands throughout the county on Dubbs, 
Hepler, Lanton, Osage, Radley, and Verdigris soils. 
Wetness limits woodland production in the Hepler, 
Lanton, and Osage soils, 

Only the soils that are used mainly for woodland are 
rated in table 3. "These soils have been placed in wood- 
land suitability groups (3, 4) to help owners plan the 
use of their soils for wood crops. Each group is made 
up of soils that are suited to the same kinds of trees, 
that need approximately the same kind of management 
when the vegetation on them is similar, and that have 
about the same potential productivity. 

Each woodland group is identified by a three-part 
symbol, such as 304, 4w6, or 5d9. The first part of the 
symbol, always a number, indicates relative potential 
productivity of the soils in the group: 1 is very high, 2 
is high, 3 is moderately high, 4 is moderate, and 5 is 
low. These ratings are based on site index, Site index is 
the height, in feet, that the dominant trees of a given 
species will reach in a natural, unmanaged stand in a 
stated number of years. For the species included in this 
report, the index is based on 50 years. Site indexes for 
this survey were determined by actual field measure- 
ments for the indicated soil mapping unit. 

The second part of the symbol identifying a wood- 
land suitability group is a small letter. This letter indi- 
cates an important soil property that imposes slight to 
Severe hazards or limitations in managing the soils of 
the group for wood crops. A letter 10 shows that water 
in or on the soil, either seasonally or all year, is the 
chief limitation; d indicates soils in which root pene- 
tration is restricted or limited by hard rock, hardpan, 
or other layers; and o indicates that the soils have few 
limitations that restrict their use for trees. 

The third part of the symbol indicates the degree of 
hazard or limitation and the general suitability of the 
soils for certain kinds of trees, The numerals 1, 2, and 
3 indicate soils that are suited to conifer species. The 
numeral 1 indicates soils that have no limitation or only 
slight limitations; 2 indicates one or more moderate 
limitations; and 3 indicates one or more severe limita- 
tions. The numerals 4, 5, and 6 indicate soils that are 
suited to deciduous species. The numeral 4 indicates no 
limitations or only slight limitations; 5 indicates one or 
more moderate limitations ; and 6 indicates one or more 
severe limitations. The numerals 7, 8, and 9 indicate 
soils that are suited to either conifer or deciduous spe- 
cies. The numeral 7 indicates no limitations or only 
slight limitations; 8 indicates one or more moderate 
a ons ; and 9 imdicates one or more severe limita- 

ions. 

The hazards or limitations that affect management of 
Soils for woodland and seedling mortality, erosion, 
windthrow, plant competition, and equipment restric- 
tions. These hazards are rated for each group in table 3 


= FRANCIS Т. Норт, forester, Soil Conservation Service, helped 
prepare this section. 


and are briefly described in the following paragraphs. 

Seedling mortality refers to the expected degree of 
mortality of naturally occurring or planted seedlings. 
Seedlings are affected by soil texture, soil depth, drain- 
age, flooding, height of the water table, and degree of 
erosion. Mortality is slight if the expected loss is less 
than 25 percent; moderate if losses are between 25 and 
50 percent; and severe if losses are more than 50 per- 
cent. 

Erosion is rated according to the risk of soil loss in 
woodland where normal practices are used in managing 
and harvesting trees. It is slight if erosion control is 
not an important concern; moderate if some attention 
must be given to reduce soil losses; and severe if inten- 
sive and generally expensive measures must be taken to 
control erosion. 

Windthrow indicates the relative danger of trees be- 
ing blown over by normally occurring high winds, ex- 
cluding tornadoes. The hazard is slight if windthrow 
is no special concern. It is moderate if roots hold the 
trees firmly except when the soil is excessively wet or 
when the wind is strongest, 

The expected hazard of competition from other plants 
is given a rating of slight, moderate, or severe. A rating 
of slight means that competition from other plants is no 
special concern. A rating of moderate means that plant 
competition develops but generally does not prevent an 
adequate stand from becoming established. A rating of 
severe means that plant competition prevents trees 
from restocking naturally. 

Equipment limitations are based on the degree that 
soil characteristics and topographic features restrict 
or prohibit the use of equipment normally used in tend- 
ing a crop of trees. The limitation is slight if there is 
little or no restriction to the type of equipment that can 
be used or the time of year that equipment can be used. 
It is moderate if the use of equipment is seasonally lim- 
ited or if modified equipment or methods of harvesting 
are needed. It is severe if special equipment is needed 
or if the use of equipment is severely restricted by one 
or more unfavorable soil characteristics, such as drain- 
age, slope, number or size of stones, and soil texture. 


Wildlife 


The soils and waters of Vernon County provide habi- 
tat for a wide variety and an abundance of game and 
nongame birds, mammals, and fish. Habitat suitable for 
openland wildlife is the most numerous and best dis- 
tributed. Bobwhite quail, cottontail rabbits, mourning 
doves, fox squirrels, gray squirrels, and prairie chickens 
are the most important wildlife species. Bass, bluegill, 
and catfish are in the 2,500 acres or more of water in 
the major streams, large mine pits, farm ponds, and 
reservoirs, Mink, muskrats, raccoon, and beaver, the 
important furbearers, live close to these waters. White- 
tailed deer are increasing, especially in the interspersed 
woodland and cropland near the larger streams. 

Specific areas must be set aside for management or 
preservation to achieve maximum number of wildlife 
species. The management should provide for the devel- 
opment or protection of the critical elements of habitat 
that are lacking or are in short supply. The designated 
areas must be manipulated for individual species, be- 
cause no two species require the exact same elements of 
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TABLE 3.—Woodland 
Hazards 
Potential productivity and 
limitations 
Woodland suitability groups 
and map sybols n 
Site erage Seedling 
Trees : growth 8 
index per acre mortality 
Board feet 
Group 204: DuB __ : ------| Upland oak ------ 75 280 | Slight --------___ 
Цуу soils on terraces; high potential productivity; 
slight management concerns; suitable for hard- 
woods. 
Group 304: Ve, Upland oak ______ 70 280 | Slight _____-_--- 
ilty soils on bottom la: ject to overflow; 
igh potential productivity; no serious manage- 
ment concerns; suitable for hardwoods. 
Group 805: Hm 10 280 | Slight _____----- 
leasonally wet soils on low terraces; subject to 
occasional ponding or overflow; high potential 
productivity; suitable for hardwoods. 
Group 407: ВоВ, BoB2, BoC, BoC2 uuu Upland оак... 52 180 | Slight ______-_-_ 
юашу soils on uplands; moderate potential pro- 
ductivity; slight to moderate management con- 
cerns; suitable for conifers and hardwoods. 
Group 4w6: Os, La n M 75 820 | Severe ___________ 
Seasonally wet soils on bottom lands; subject to 50 130 
occasional ponding or overflow; moderate potential 
productivity; suitable for hardwoods. 
Group 549: Не, Нер, HeE -| Upland oak ______ 48 180 | Moderate _______ 
oamy soils on uplands that are shallow to bedrock; 
nerally contain rock fragments in the surface 
layer; low potential productivity; better suited 
to Southern pines than to other trees. 


1 Plant on coves, benches, and bases of cool slopes. 


habitat. For example, the number of prairie chickens, 
blacktail jackrabbits, and other prairie species is di- 
rectly related to the amount of permanent grassland 
and how it is managed. Continuing to convert native 
prairies and other grasslands to crops of heavily grazed 
pasture will drastically reduce the population of wild- 
life dependent on this type of habitat. 

Wildlife is managed intensively caly on small, pri- 
vately owned areas and on two public tracts operated 
by the Missouri Department of Conservation. These are 
the 85-acre Milo Prairie Wildlife Area near Nevada and 
the 8,633-acre Schell-Osage Wildlife Area near Schell 
City. Nearly half of this area is in adjoining St. Clair 
County. 

The soils of the county have been rated according to 
their suitability for wildlife habitat. The soil character- 
istics that most affect habitat are effective root zone, 
surface texture, natural drainage, surface stoniness, 
flooding, slope, permeability, and available water capac- 
ity. Important factors that were not considered are 
existing vegetation; present land use; size, shape, and 
location of soil areas; and the movement of wildlife 
from place to place. 

The estimated degree and kind of limitations affect- 


ing the use of the soils for wildlife habitat are shown in 
table 4. The ratings provided are helpful in selecting the 
sites and planning and developing wildlife habitat. 
They also indicate certain limitations affecting the use 
of the soils for openland, woodland, and wetland wild- 
life habitat. 

A rating of good indicates that wildlife habitat gen- 
erally is easily created, improved, or maintained, There 
are few or no soil limitations that affect wildlife habitat 
management, and satisfactory results can be expected. 
Fair indicates that wildlife habitat generally can be 
created, improved, or maintained, but there are moder- 
ate soil limitations. Moderately intense management 
and fairly frequent attention are required to assure 
satisfactory results. Poor indicates that wildlife habitat 
generally can be created, improved, or maintained on 
these soils, but that limitations are severe. Habitat 
management is difficult and expensive, or it requires in- 
tensive effort. Very poor indicates that establishing 
wildlife habitat is impractical, 

Most managed wildlife habitats are created, im- 
proved, or maintained by planting suitable vegetation, 
manipulating existing vegetation, inducing natural es- 
tablishment of desired plants, or a combination of these 


VERNON COU: 


suitability of the soils 


МТУ, MISSOURI 39 


Hazards and limitations—continued Preferred trees— 
А 1 Plant Equipment In existin, Е 
Erosion Windthrow competition restrictions stands ч planting 

Slight ---__--_-__ Slight ----------- Slight ----_------| Slight __---------| Upland dak ___ Upland oak. 

Slight -------____. Slight ----------- Slight ----------_| Slight ------_____ Upland oak, black Black walnut, pecan, 
walnut, and green and yellow-poplar. 
ash. 

Slight | Slight ----------- Slight ----------- Slight _-_________ Pin oak ~------------ Pin oak. 

| “Slight: 22:52 اپ‎ ӨНЕВЬ---- 22-52 Slight -----------] Upland oak -________| Shortleaf pine, green 
ash, and black 
walnut. 

Slight ________--- Moderate ________| Severe __________| Severe __________| Pin oak and pecan. Pin oak and pecan. 

Moderate ВЕЋЕ о S Slight to Upland oak and east- | Shortleaf pine. 

moderate. ern redcedar. 


measures. The seven elements of wildlife habitat rated 
are discussed in the following paragraphs. 

Grain and seed crops are grain or seed-producing an- 
nuals planted to produce food for wildlife. These crops 
include corn, soybeans, wheat, oats, millet, and sor- 
ghum. 

Grasses and legumes are domestice perennial grasses 
and herbaceous legumes planted to provide wildlife 
cover and food. These plants include fescue, brome, tim- 
othy, redtop, orchardgrass, reed canarygrass, clover, 
trefoil, alfalfa, and lespedeza. 

Wild herbaceous upland plants are native or intro- 
duced perennial grasses and weeds that provide food 
and cover, mainly for upland forms of wildlife, and that 
are established mostly through natural processes. These 
plants include big bluestem, little bluestem, some of the 
panicums, and other native grasses, and partridgepea, 
peggarticks, various native lespedezas, and other native 

erbs. 

Hardwood woody plants are nonconiferous trees, 
Shrubs, and woody vines that produce fruits, nuts, buds, 
catkins, twigs, or foliage used extensively as food by 
wildlife. They are commonly established through natu- 
ral processes but may also be planted. These plants in- 


clude dogwood, sumac, sassafras, persimmon, hazelnut, 
shrub lespedezas, wild cherry, autumn-olive, various 
oaks and hickory, grape, plum, blackberry, blackhaw, 
honeysuckle, and roses. 

Coniferous woody plants are cone-bearing trees and 
Shrubs that are important to wildlife mainly as cover, 
but that also furnish food in the form of browse, seeds, 
or fruitlike cones. Examples are Virginia pine, white 
pine, shortleaf pine, Scotch pine, red pine, and redcedar. 
The rating is based on limitations to growth that pro- 
duce dense, low foliage and delayed canopy closure, 
rather than on timber production. 

Wetland food and cover plants are annual and peren- 
nial wild herbaceous plants in moist to wet sites, but 
not including floating or submerged aquatics. These 
plants provide food or cover mainly for wetland forms 
of wildlife. Examples are smartweed, bulrush, barn- 
yardgrass, duckweed, pondweed, pickerelweed, cattail, 
and various sedges. 

Shallow water developments are impoundments or 
excavations for control of water. They are generally not 
more than 5 feet deep. Examples are low dikes and lev- 
ees, such as ditches, and devices for water-level control 
in marshy streams or channels. 
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TABLE 4.— 
У 
Suitability of the soils for elements of wildlife habitat 
Soil Serica она " РНЕ 
map symbols i ASSES н ardwoo 
D ES ro хий 
legumes plants 
Balltown: BaD -__-------------- Very poor: very Poor: shallow depth, Poor: very low Very poor: very 
low available very low available available water low available water 
water capacity. water capacity. capacity. capacity. 
Barco: ВсВ, Bc82, Вес, Fair: moderate 
BcC2, and Barco part of depth. 
LoD. 
Barden: ВВ, 8982, and Good ____-----------| Good ------------- Good ---------------- Good --------------- 
Barden part of RpE3. 
Bolivar: ВоВ, BoB2, BoC, Fair: moderate Good ------------ Good ______---------| Good ---------------| 
BoC2. d . 
Bronaugh: 858.--- Good ___------------| Good ~--------------| 
Cleora: Се --------------------| Poor: соатзе- Fair: coarse- Good ---------------| Good --------------- 
textured surface textured surface 
layer. layer. 
Coweta: CoC, CrD, and Very poor: very low} Poor: shallow Poor: very low Very poor: very 
Coweta part of LoD. available water depth, very low available water low available 
capacity. available water capacity. water capacity. 
capacity. 
Dubbs: DuB ------------------- Good c cse] Good ____-----------| Good --------------- Good __------------- 
Eldon variant: Ёд.------------ Fair: slope --------| Good. === === === Good --------------- Good ____----------- 
Hector: Нер, Нер, HeE --------- Very poor: very Poor: shallow Poor: very low Very poor: very 
low available depth, very low available water low available 
water capacity. available water capacity. water capacity. 
capacity. 
Hepler: Hm, Hp, and Fair: wetness 2---- Good ~~. оба ud 
Hepler part of Hr. 
Lanton: La --------------------| Poor: wetness -----| Fair: wetness -----| Fair: wetness .. | 
Liberal: LeB, LmC2, and Good if slope is 2 to Good -------------- 
Liberal part of LoD. 5 percent. 
Fair if 5 to 9 per- 
cent. 
Lula: [ug ~-----~--------------| Good --------------- Good —------------= Good --------------- Good --------------- 
Мауез: Ма Fair: wetness 2----| Good ---------------| 0004-------------- Good 2l 
Mine pits and dumps: Мр ------ Very poor: slope _--| Poor: stones, Poor: clayey Poor: well drained, 
well drained. surface layer. low available 
water capacity. 
Osage: Os ------------------- Poor: wetness ----- Fair: wetness, silty | Good .. Fair: wetness -----| 
clay surface layer. 
Parsons: Pe, and Parsons Fair: wetness ----- Good ___------------ Good -. Good ---------------| 
part of RpE3. 
Radley: Re, and Radley Good _____----------| Good ---------~-----| Good -------------- 
parts of Hr and RpE3. 
Verdigris: Ve ------------------ Good ---------------| Good --------------- Good ~--------------| Good --------------- 
Zaar: Таб, ZaC ---------------- Fair: silty clay Fair: silty clay Fair: silty clay Good РЕНЕА ЕКОЕ 


Surface layer. 


surface layer. 


surface layer. 


‘Wildlife 
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Suitability of the soils for elements of wildlife habitat 


Suitability of the soils for— 


surface layer. 


Coniferous Wetland food Shallow Openland "Woodland Wetland 
woody and cover water реп ал gidh E 
woody та боти ТИ wildlife wildlife wildlife 

Very poor: very Poor: slope, some- Very poor: slope, Poor... == на = Very poor _____ Very poor, 
low available what excessively somewhat exces- 
water capacity. drained. sively drained. 
Good _..----..------| Poor: well drained _ Very poor: slope, Good) --2---42:5-52 Good | "Very poor. 
well drained. 
Good ---------------| Poor: moderately Poor: moderately Good -------------| 0004-------------| Poor. 
well drained. well drained. 
Good ---------------| Poor: well drained | Very poor: slope, Good _____-__----- Good _____-------- Very poor. 
well drained. 
Good _____----------| Poor: well drained _ Very poor: slope, Good -__________-_| Good _____________| Very poor. 
well drained. 
Good ____-_---------| Poor: well drained -| Very poor: well Far... Good -------------| Very poor. 
drained. 
Ve oor: very Very poor: slope, Very poor: slope, Poor -------------| Very poor -------- Very poor. 
low available well drained. ' well drained.” 
water capacity. 
Соо ыы ыы ызы Poor: well drained _ Very poor: slope, Goof ы шушы Good -------------| Very poor. 
well drained. 
Good ا‎ Very poor: slope ---| Very poor: slope. Good _-----_------ Good ------------- Very poor. 
Very poor: very Very poor: slope, Very poor: slope, Poda a asa дез Very poor --------| Very poor. 
low available well drained.’ | well drained. 
water capacity. 
Good eene Good — Fair: somewhat [t Good, a Fair. 
poorly drained. 
Fair: wetness 2---- Good ------------- Good ааа Fair ------------- Pair sacs Good. 
Good _____-__------- Poor: moderately Very poor: slope __| Good ------------- бода Very poor. 
well drained, slope. 
Соба eee Poor: well drained _ Very poor: slope, Good ~---_-------- Good ------------- Very poor. 
well drained. 
Good ---------------| Fair: somewhat Fair: somewhat Good _____-------- Good —-._--------- Fair. 
poorly drained. poorly drained. 
Poor: well drained, | Very poor: slope, Very poor: slope, POOP ыыы aa Poor -------------| Very poor. 
low available well drained. well drained. 
water capacity. 
Fair: wetness 22-22 Good -------------- Good __________---- Fair S Fair :.-----=-_-~=|, Good. 
Good === re Fair: somewhat Fair: somewhat Good 5— Good c scs Fair. 
poorly drained. poorly drained. 
Good ---------------| Poor: somewhat Poor: somewhat Good са ыы Good ------------- Poor. 
poorly drained. poorly drained. 
Good ---------------| Poor; moderately Poor: moderately Good c eur [co === — Poor. 
well drained. well drained. 
Good | Poor: silty clay Very poor: slope __| Fair ____________ Good _____--_------ Very poor. 
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TABLE 5.—Limitations of soils for recreation development 


Soil series and map Picnic areas Playgrounds Camp areas Paths and trails Golf fairways 

Balltown: BaB Moderate where Severe: 9 to 20 Moderate where Moderate: Severe: flag- 
slope is 9 to 15 percent slopes, slope is 9 to 15 flaggy silty stones. 
percent; flaggy shallow over percent. clay loam 
silty clay loam bedrock. Severe where surface layer. 
surface layer. slope is 15 to 

Severe where 20 percent. 
slope is 15 to 
20 percent. 
Barco: BcB, BcB2, BcC, Slight ---_------- Moderate where Ве Slight ----------- Slight. 
BcC2, and Barco part slope is 2 to 5 
of LoD. percent; moderate 
depth to bedrock. 
Severe if slope is 5 
to 9 percent. 
Barden: 848, BdB2, and | Slight ----------- Moderate: 1 to 5 Moderate: slow | Slight ----------- Slight. 
Barden part of RpE3. percent slopes, permeability. 
Slow permeability. 
Bolivar: BoB, Bo82, BoC, | Slight ----------- Moderate where Slight ----------- Slight --- Slight. 
BoC2. slope is 2 to 5 
percent; moderate 
depth to bedrock. 
Severe where slope 
is 5 to 9 percent. 

Bronaugh: БВ -------- Slight ----------- Moderate: 2 to 5 Slight ----------_ Slight ----------_ Slight. 

percent slopes. 

Cleora: Ce ------------| Moderate: Severe: flooding -___| Severe: Moderate: loamy | Moderate: 
flooding. Е flooding. fine sand flooding, 

surface layer. loamy fine 
sand surface 
layer. 

Coweta: 

Е REESE Slight where slope | Severe: 2 to 14 Slight where slope | Slight -. Slight where 
is 2 to 8 percent. percent slopes. is 2 to 8 percent. slope is 2 to 
Moderate where Moderate where 8 percent. 
slope is 8 to slope is 8 to Moderate where 
14 percent. 14 percent. slope is 8 to 
14 percent. 
CrD, and Coweta Moderate: Severe: 5 to 14 Severe: stones --| Severe: stones --| Severe: stones. 
part of LoD. Stones. percent slopes, 
stones. 

Dubbs: 048 -----------| 8 В-----------| Moderate: 2 to 5 Slight ----------- Slight ---------__| Slight. 

percent slopes. 

Eldon: EdD ...------- Moderate: Severe: 5 to 14 Moderate: Moderate: Severe: coarse 
coarse percent slopes. coarse coarse fragments. 
fragments. fragments. fragments. 

Hector: A 

Неби а за а Slight where slope | Severe: 5 to 14 Slight where slope | Slight ______. Slight where 
15508 percent slopes. is 5 to 8 percent. slope is 5 to 
percent. Moderate where 8 percent. 

Moderate where Slope is 8 to 14 Moderate where 
slope is 8 to 14 percent. slope is 8 to 
percent. 14 percent. 

Нер, HeE --------- Moderate where Severe: 5 to 30 Severe: stones __| Severe: stones __| Severe: stones. 
slope is 5 to percent slopes, 

15 percent; Stones. 
Stones. 
Severe where 
slope is 15 to 
30 percent. 
Hepler: Hm, Hp, and Moderate: Severe: flooding, Severe: flooding. | Moderate: Moderate: 
Hepler part of Hr. flooding, wetness. flooding, flooding. 
wetness. wetness, 
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TABLE 5.— Limitations of soils for recreation developments —continued 


il seri Nn 
m series and map Picnic areas Playgrounds Camp areas Paths and trails | Golf fairways 
Lanton: Їа------------| Severe: wetness. Severe: wetness, Severe: wetness, | Severe: wetness -| Severe: 
flooding. flooding. wetness. 
Liberal: LeB, LmC2, and | Slight where ? Moderate where Slight where Slight where sur- Slight. 
Liberal part of LoD. surface layer is slope is 2 to 6 surface layer is face layer is 
816 loam. percent. silt loam. silt loam. 
Moderate where. Severe where slope Moderate where Moderate where 
surface layer is is 6 to 9 percent, surface layer surface layer is 
silty elay loam. is silty clay silty clay loam. 
loam. 
Lula: LuB ~-----------_ Slight -_--------- Moderate: 2 to 5 Slight __. Slight ----------_ Slight. 
percent slopes. 
Mayes: Ma ---~-.------| Moderate: silty | Severe: very slow Severe: very Moderate: wet- Slight. 
clay loam permeability. slow perme- ness, silty clay 
surface layer, ability. loam surface 
wetness, layer. 
Mine pits and dumps: Severe: 20 to 65 | Severe: 20 to 65 Severe: 20 to Moderate where Severe: 20 to 
Mp. percent slopes. percent slopes, 65 percent slope is 20 to 5 percent 
slopes. 25 percent. slopes. 
Severe where 
slope is more 
than 25 percent. 
Osage: Os __________ Severe: wetness, | Severe: wetness, Severe: wet- Severe: wetness, | Severe: 
silty clay silty clay surface ness, silty clay silty clay sur- wetness. 
surface layer. layer, very slow surface layer, face layer. 
permeability. very slow 
permeability. 
Parsons: Pa, and Moderate: Severe: very slow Severe: very Moderate: Moderate: 
Parson part of RpE3. wetness. permeability. slow perme- wetness. wetness. 
ability. 
Radley: Ra, and Radley | Moderate: Severe: flooding | Severe: flooding -| Moderate: silty | Moderate: 
parts of Hr and RpE3. flooding, silty clay loam flooding. 
clay loam surface layer. 
surface layer. 
Verdigris: Ve _____---_ Moderate: Severe: flooding ----| Severe: flooding -| Slight ---------—- Moderate: 
flooding. flooding. 
Zaar: ZeB, ZaC _______| Severe: silty Severe: silty clay Severe: silty Severe: silty Moderate: 
clay surface surface layer. clay surface clay surface silty clay sur- 
layer. layer. layer. face layer. 


As shown in table 4, there are three main classes of 
wildlife. These classes are defined as follows: 

Openland wildlife consists of birds and mammals that 
normally make their home on cropland and in pasture, 
lawns, and areas overgrown by grasses, herbs, and 
shrubby plants. Examples of this kind of wildlife are 
bobwhite quail, prairie chicken, meadowlark, field spar- 
row, redwinged blackbird, dove, cottontail rabbit, jack- 
rabbit, red fox, and woodchuck. 

Woodland wildlife consists of birds and mammals 
that normally make their homes in areas of hardwood 
trees and shrubs, coniferous trees and shrubs, or mix- 
tures of them. Examples are thrush, vireo, scarlet 
tanager, woodpecker, turkey, squirrel, gray fox, deer, 
and raccoon. 

Wetland wildlife consists of birds and mammals that 
normally make their homes in wet areas, such as ponds, 
marshes, and swamps. Examples are duck, geese, heron, 
mink, muskrat, and otter. 


Recreation Development 


Knowledge of soils is necessary in planning, devel- 
oping, and maintaining areas used for recreation. In 
table 5, the soils of Vernon County are rated according 
to limitations that affect their suitability for picnic 
areas, playgrounds, camp areas, paths and trails, and 
golf fairways. 

In table 5 the degrees of limitations are expressed as 
slight, moderate, or severe for the specified uses. For all 
of these, it is assumed that a good cover of vegetation 
can be established and maintained. A limitation of 
slight means the soil properties are generally favorable 
and limitations are so minor that they easily can be 
overcome. А moderate limitation can be overcome or 
modified by planning, by design, or by special mainte- 
nance. A severe limitation means that costly soil recla- 
mation, special design, intense maintenance, or a com- 
bination of these, is required. 


44 SOIL SURVEY 


Figure 19.—4 picnic area and water impoundment in an area of Zaar silty clay, 2 to 5 percent slopes. 


Picnic areas are attractive natural or landscaped 
tracts that are subject to heavy foot traffic (fig. 19). 
Most of the vehicular traffic, however, is confined to 
access roads, The best soils are firm when wet but not 
dusty when dry, are free of flooding during the season 
of use, and do not have slopes or stones that can greatly 
increase the cost of leveling a site or building access 
roads. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and other organized games. Soils 
suitable for this use need to withstand intensive foot 
traffic. The best soils have a nearly level surface of 
coarse fragments and rock outcrops. They have good 
drainage and are not subject to flooding during periods 
of heavy use. Their surface is firm after rain but not 
dusty when dry. If grading and leveling are required, 
depth to rock is important. 

Camp areas are used intensively for tents and small 
camp trailers and the accompanying activities of out- 
door living. Little preparation of the site is required, 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic and 
limited vehicular traffic. The best soils have mild slopes, 
good drainage, and a surface free of rocks and coarse 
fragments and are not subject to flooding during peri- 
ods of heavy use; their surface is firm after rain but not 
dusty when dry. 

Paths and trails are used for local and cross-country 
travel by foot or horseback, Design and layout should 
require little or no cutting and filling. The best soils are 
at least moderately well drained, are firm when wet but 
not dusty when dry, are flooded not more than once 
during the season of use, have slopes of less than 15 
percent, and have few or no rocks or stones on the sur- 


ace. 

Golf fairways are the areas of a golf course between 
the greens. These areas have a cover of vegetation. Soil 
characteristics considered in rating soils for fairways 
are rocky surface, steep slopes, flooding, sandy areas, 
wetness, available water capacity, and difficulty in es- 
tablishing and maintaining vegetative cover. 


Engineering Uses of the Soils ° 


This section is useful to planning commissions, town 
and city managers, land developers, engineers, contrac- 


° PHILLIP D. COOMBS, assistant State conservation engineer, 
Soil Conservation Service, helped prepare this section. 


tors, farmer, and others who need information about 
soils used as structural material or as foundation on 
which structures are built, 

Properties of soils highly important in engineering 
are permeability, strength, compaction characteristics, 
drainage, shrink-swell potential, grain size, plasticity, 
and reaction. Also important are depth to the water 
table, depth to bedrock, and slope. These properties, in 
various degrees and combinations, affect construction 
and maintenance of roads, airports, pipelines, founda- 
tions for small buildings, irrigation sytems, ponds and 
small dams, and systems for disposal of sewage and 
refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 
mercial, and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for 
controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the soils on which they 
are built to help predict performance of struc- 
tures on the same or similar kinds of soil in 
other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construction 
equipment. 

7. Develop preliminary estimates pertinent to 
construction in a particular area. 

Most of the information in this section is presented 
in tables, Table 6 shows several estimated soil proper- 
ties significant in engineering, and table 7 gives inter- 
pretations for various engineering uses. 

This information, however, does not eliminate the 
need for further investigations at sites selected for en- 
gineering works, especially works that involve heavy 
loads or that require excavations to depths greater than 
those shown in the tables, generally depths of more than 
6 feet. Also, inspection of sites, especially the small 
ones, is needed because many delineated areas of a 
given soil can include small areas of other kinds of soil 
that have strongly contrasting properties and different 
suitabilities or limitations for soil engineering. 
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Some of the terms used in this soil survey have spe- 
cial meaning in soil science. The Glossary defines many 
of these terms. 


Classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system, 
used by Soil Conservation Service engineers, the De- 
partment of Defense, and others, and the system 
adopted by the American Association of State Highway 
and Transportation Officials (AASHTO). 

In the Unified system (2), soils are classified accord- 
ing to particle-size distribution, plasticity, liquid limit, 
and organic matter. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are 
designated by symbols for both classes, for example, 


C 3 

The AASHTO system (1) is used to classify soils 
according to those properties that affect use in highway 
construction and maintenance. In this system, a soil is 
placed in one of seven basic groups ranging from A-1 
through А-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. In group A-1 are 
gravelly soils of high bearing strength, or the best soils 
for subgrade (foundation). At the other extreme, in 
group А-7, are clay soils that have low strength when 
wet and that are the poorest soils for subgrade. Where 
laboratory data are available to justify a further break- 
down, the A-1, A-2, and A-7 groups are divided as 
follows: А-1-а, A-1—b, А-2-4, A-2-5, А-2-6, А-2-1, 
А-7-5, and A-7-6. 

Soil properties 

Several estimated soil properties significant in en- 
gineering are given in table 6, These estimates are made 
for typical soil profiles, by layers sufficiently different 
to have different significance for soil engineering. The 
estimates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil in 
other counties, Following are explanations of some of 
the column headings in table 6. 

Depth to bedrock is distance from the surface of the 
soil to the rock layer. 

Depth to seasonal high water table is distance from 
the surface of the soil to the highest level that ground 
water reaches in the soil in most years. 

Soil texture is described in the standard terms used 
by the Department of Agriculture (6). These terms 
take into account relative percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that 
contains 7 to 27 percent clay, 28 to 50 percent silt, and 
less than 52 percent sand. If the soil contains gravel or 
other particles coarser than sand, an appropriate modi- 
fier is added, for example, “gravelly loamy sand.” 
“Sand,” “silt,” “clay,” and some of the other terms used 
are defined in the Glossary. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. 
As the moisture content of a clayey soil is increased 


from a dry state, the material changes from a semisolid 
to a plastic state. If the moisture content is further in- 
creased, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content at which 
the soil material changes from the semisolid to plastic 
state; and the liquid limit, from a plastic to a liquid 
state, The plasticity index is the numerical difference 
between the liquid limit and the plastic limit. It includes 
the range of moisture content within which a soil mate- 
rial is plastic. Liquid limit and plasticity index are 
estimated in table 6. 

Permeability is that quality of a soil that enables it 
to transmit water or air. It is estimated on the basis 
of those soil characteristics observed in the field, par- 
ticularly structure and texture. The estimates do not 
take into account lateral seepage or such transient soil 
features as plowpans and surface crusts, 

Available water capacity is the ability of soils to hold 
water for use by most plants. It is commonly defined 
as the difference between the amount of water in the 
soil at field capacity and the amount at the wilting point 
of most crop plants. 

Reaction is the degree of acidity or alkalinity of а 
soil, expressed in pH values. The pH value and terms 
used to describe soil reaction are explained in the 
Glossary. 

Shrink-swell potential is the relative change in vol- 
ume of soil material to be expected with changes in 
moisture content, that is, the extent to which the soil 
shrinks as it dries out or swells when it gets wet. Ex- 
tent of shrinking and swelling is influenced by the 
amount and kind of clay in the soil. Shrinking and 
swelling of soils cause much damage to building founda- 
tions, roads, and other structures. A high shrink-swell 
potential indieates a hazard to the maintenance of 
structures built in, on, or with material having this rat- 
ing. Shrink-swell is not indicated for organie soils or 
certain soils that shrink markedly on drying but do not 
swell quickly when rewetted. 

Corrosivity pertains to potential soil-induced chem- 
ical action that dissolves or weakens uncoated steel or 
concrete. Rate of corrosion of uncoated steel is related 
to soil properties such as drainage, texture, total acid- 
ity, and electrical conductivity of the soil material. Cor- 
rosivity for concrete is influenced mainly by the 
content of sodium or magnesium sulfate, but also by soil 
texture and acidity. Installations of uncoated steel that 
intersect soil boundaries or soil horizons are more sus- 
ceptible to eorrosion than installations entirely in one 
kind of soil or in one soil horizon. A corrosivity rating 
of low means that there is a low probability of soil- 
induced corrosion damage. A rating of high means 
that there is a high probability of damage, so that pro- 
tective measures for steel and more resistant concrete 
should be used to avoid or minimize damage. 
Interpretations of soils 

The estimated interpretations in table 7 are based on 
the engineering properties shown in table 6, on test 
data for soils in this survey area and others nearby or 
adjoining, and on the experience of engineers and soil 
scientists with the soils of Vernon County. In table 7, 
summarized limitations or ratings of suitability of the 
soils are given for all listed purposes other than for 
drainage of cropland and pasture, irrigation, ponds and 
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TABLE 6.— Estimated soil properties 
[Absence of data indicates that no estimate was made. The 


Depth to— Classification 
Depth te 
А Р ер Traction 
з бс ава Seasonal | from USDA texture greater 
Bedrock | bigh | surface Unified AASHTO | Hans 
table 
Feet Feet Inches Pet 
Balltown: Вар --------- %-1% >6 0-16 Flagey silty clay CL А-6 40-80 
loam. 
16 | Limestone bedrock. 
Barco: BcB, BcB2, 8сС, 135-834 >6 0-16 | Loam -- ML, CL А-4 
BcC2. 16-31 | Clay loai CL A-6 0 
31-35 | Gravelly loam _ SM, SC А-4, A-2 
85 | Sandstone bedrock. 
Barden: 848, 8482 — 4% 23 0-12 | Silt loam CL А-4, A-6 0 
12-85 | Silty clay loam .. CL,CH А-7 0 
35-55 | Clay loam --- CL А-6, А-7 0 
55 | Soft shale bedrock. 
Bolivar: ВоВ, Bo82, 134-834 >6 0-12 | Fine sandy loam —--| ML, SM, ML-CL, | A4 0 
BoC, BoC2. SM-SC 
12-27 | Sandy clay loam -. CL, SC A-6 0-5 
27-35 | Sandy clay loam - CL, SC, ML-CL, A-4to А-6 5-10 
SM-SC 
35 | Sandstone bedrock. 
Bronaugh: ВВ ___------ >4 >6 0-7 | Silt loam ______. CL A-4 to A-6 0 
7-52 | Silty clay loam -. CL А-1 0 
52 | Sandstone bedrock. 
Cleora: Ce ------------ >6 >4 0-37 | Loamy fine sand, SM A-4 to A-2 0 
loamy very fine 
sand. 
37-60 | Fine sandy loam, SM, ML, CL, SC A-4 to A-2 0 
loam. 
Coweta: 
CoC ---——-------——-| 3-14 26 0-14 | Fine sandy loam ----| ML, SM А-4 0-5 
14-35 | Weathered sandstone 
rock. 
Cb u I esl %-1% >6 0-12 Stony fine sandy SM, GM A-2to А-4 20-40 
loam. 
12-24 | Weathered sandstone 
bedrock. 
>24 | Sandstone bedrock. 
Dubbs: DuB -----------| >6 >6 0-11 ML-CL, CL А-4 0 
11-49 CL A-6 0 
49-66 ML-CL, CL А-4 0 
Eldon variant: EdD ---- >4 >6 0-14 | Cherty loam, ML, ML-CL А-4 5-15 
very cherty loam. 
14-28 | Cherty silty clay ----| GC .А-2, A-T 5-15 
28-51 Silty clay, siltyclay | СІ, СН A-T 2-10 
loam. 
>51 | Limestone bedrock. 
Heetor: 
Нер ---------------| %-1% >6 0-14 | Fine sandy loam SM, ML A-2, A4 0-10 
214 | Sandstone bedrock. 
Нер, НеЁ __-------- %-1% 26 pi Stony fine sandy SM, GM A-2, A-4 20-40 
loam. 
Sandstone bedrock. 
Hepler: Hm, Hp, Hr ---- >6 12 0-25 | Silt loam --. ML, CL A-4, A-6 0 
For Radley part 25-70 | Silty clay lo CL А-6, А-7 0 
of Hr, see that 
series, 
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significant in engineering 
symbol > means more than, and the symbol « means less than] 


Percentage less than 8 dcn 
inches passing sieve— ° Corrosivity of— 
Liquid | PIAS | Perme- Available Shrink- 
dau | ticity | abiit water | Reaction swell 
No.4 | No.10 | No.40 | No. 200 index У | capacity potential Uncoated 
(45 (2.0 (0.42 | (0.074 nos 2 Concrete 
mm) mm) mm) mm) 
Pet Inperhr | In por in 2H 
80-90 | 75-85 | 70-80 | 65-75 30-40 | 18-25 | 0.6-2.0 0.05-0.10 7.4-1.8 | Moderate ---| Moderate ---| Low. 
95-100 | 95-100 | 70-95 | 55-75 22-30 2-8 2.0-6.0 0.16-0.20 Low Moderate. 
95-100 | 95-100 | 80-98 | 55-65 25-40 | 11-22 | 0.6-2.0 0.12-0.16 Moderate. 
65-85 40-60 | 30-50 20-30 2-8 | 06-20 0.10-0.14 Moderate. 

100 100 | 90-100 | 75-85 28-85 9-16 | 0.6-2.0 0.21-0.24 Moderate. 

100 100 | 95-100 | 80-90 41-51 | 28-89 |0.06-0.2 0.11-0.19 Moderate. 

100 100 | 90-100 | 80-90 82-44 | 18-25 |0.06-0.2 2 Low. 

100 | 90-100 | 70-95 | 40-60 22-30 2-8 2.0-6.0 Moderate. 
85-100 | 70-95 | 70-95 | 4 25-40 | 11-22 | 0.6-2.0 Moderate. 
70-95 | 70-95 | 60-90 | 36-60 24-35 5-15 | 0.6-2.0 -| Moderate. 

100 100 100 | 75-85 28-35 9-16 | 06-20 0.22-0.24 Low ......-.| Moderate. 
90-100 | 90-100 | 85-100 | 80-95 41-50 | 21-30 | 0.6-2.0 0.13-0.17 Moderate ...| Moderate. 

100 100 | 60-75 | 30-50 20 NP >6.0 0.10-0.12 | 5.6-6.0 | Low —------ Low -------- Low. 

100 100 | 60-75 | 30-60 15-80 2-15 | 2.0-6.0 0.16-0.22 5.6-6.0 | Low --------| Low --------| Low. 
90-100 | 80-95 | 50-70 | 45-65 <30 | NP-10 | 06-20 0.16-0.18 5.6-6.0 | Low -------- Low __------| Moderate. 
55-70 | 50-65 | 40-55 | 30-50 «20 | NP-4 26.0 0.07-0.09 5.6-6.0 | Low --------| Low __------| Moderate. 

100 100 100 | 90-100 | 20-30 5-10 | 0.6-2.0 0.22-0.24 Moderate ___| Moderate. 

100 100 100 | 90-100 | 30-40 | 11-20 | 06-20 0.18-0.20 Moderate ---| Moderate. 

100 100 100 | 85-100 | 20-35 | 5-10 | 2.0-6.0 | 0.17-0.19 Moderate . | Moderate. 
70-95 | 65-90 | 60-85 | 55-80 20-30 2-8 2.0-6.0 0.18-0.18 Low --------| Moderate. 
30-50 | 20-45 | 15-40 | 15-40 40-50 | 24-30 | 0.6-2.0 0.03-0.06 Moderate ...| Moderate. 
80-100 | 75-100 | 70-95 | 70-90 45-65 | 26-35 | 0.6-2.0 0.11-0.14 Moderate ---| Moderate. 
55-100 | 55-100 | 45-100 | 30-65 «20 | NP-4 2.0-6.0 0.09-0.12 4.5-6.0 | Low -------- Low -------- Moderate. 
56-70 | 50-65 | 40-55 | 30-50 <20 | NP-4 | 2.0-6.0 0.07-0.09 | 4.5-6.0 | Low -------- Low -------- Moderate. 

100 100 100 | 85-95 20-35 1-15 | 0.6-2.0 0.22-0.24 5.1-7.8 | Low -------- -| Moderate. 

100 100 100 | 90-95 35—44 | 13-22 | 0.2-0.6 0.18-0.20 5.1-6.5 | Moderate --- Moderate. 
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TABLE 6.—Estimated soil properties 
Depth to— Classification 
Depth een 
P 1 ер 'raction 
Bell: series аш Gesong] from. USDA texture greater 
igl surface B than 
Bedrock | Pigh Unified AASHTO | fup 
table 
Feet Feet Inches Pet 
Lanton: la ----------- >6 0-135 0-60 | Silty clay loam ------ CL A-6, А-7 0 
Liberal: LeB, LmC2, 315-5 2-3 0-9 | Siltloam, silty clay CL А-6, А-7 0 
LoD. loam. 
For Barco part of 9-20 | Silty clay loam .. -į CL, CH A-T 0 
LoD, see Barco 20-43 | Silty clay --- CH А-Т 0 
series; for Coweta >43 | Shale bedrock. 
part, see CoC in 
oweta series. 
Lula: 148 ------------- 315-5 >6 0-12 | Silt loam ML, CL А-4, А. 
12-43 | Silty clay loam . cL А-6, А-7 0 
>48 | Limestone bedrock. 
Mayes: Ma ------------ >6 12 0-19 | Silty clay loam -. cL A-6, А-7 0 
19-74 | Silty clay --- CL,CH А-6, А-7 0 
Mine pits and dumps: 
р. 
Too variable to be 
estimated. 
Osage: О5------------ >6 0-116 CH A-T 0 
Parsons: Pa ----------- 26 1-1% ML, CL, А-4,А-6 0 
CH А-7 0 
CL, CH A-T 0 
Radley: Ra, Крез ------ >6 2-3 0-13 | Silty clay loam -. CL A-6, А-7 0 
or Barden and 18-62 | Silt loam ____. CL А-4, A-6, А-7 0 
Parsons parts of 
КРЕЗ, see those 
Series. 
Verdigris: Ve 26 2-8 0-60 | Silt loam ----------- CL А-4, A-6, А-7 0 
Zaar: ZaB, ZaC >4 2-3 0-70 | Silty clay -----------| CH A-T 0 
* NP means nonplastic. 
reservoirs, embankments, and terraces and diversions. from a septie tank into natural soil. The soil material 
For these particular uses, table 7 lists thosesoilfeatures from a depth of 18 inches to 6 feet is evaluated. The soil 
not to be overlooked in planning, installation, and main- properties considered are those that affect both absorp- 


tenance, 

Soil limitations are expressed as slight, moderate, 
and severe. Slight means soil properties generally fa- 
vorable for the given use or, in other words, the limita- 
tions are minor and easily overcome. Moderate means 
that some soil properties are unfavorable but can be 
overcome or modified by special planning and design. 
Severe means soil properties are so unfavorable and so 
difficult to correct or overcome that major soil reclama- 
tion and special designs are needed. 

Soil suitability is rated by the terms good, fair, and 
poor, which have meanings approximately parallel to 
the terms slight, moderate, and severe. 

Following are explanations of some of the column 
headings in table 7. 

Septic tank absorption fields ауе subsurface sys- 
tems of tile or perforated pipe that distribute effluent 


tion of effluent and construction and operation of the 
system. Properties that effect absorption are perme- 
ability, depth to water table or rock, and susceptibility 
to flooding. Slope affects layout and construction and 
also the risk of soil erosion, lateral seepage, and down- 
slope flow of effluent. Large rocks or boulders increase 
construction costs, 

Sewage lagoons are shallow ponds constructed to hold 
sewage, within a depth of 2 to 5 feet, long enough for 
bacteria to decompose the solids. A lagoon has a nearly 
level floor; its sides, or embankments, are of compacted 
soil material. The assumption is made that the embank- 
ment is compacted to medium density and that the pond 
is protected from flooding. Properties that affect the 
pond floor are permeability, organic matter, and slope, 
and if the flood needs to be leveled, depth to bedrock be- 
comes important. The soil properties that affect the 
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Percentage less than 3 пар 
inches passing sieve— m ASH uk Corrosivity of— 
4.4 as- vallable rink- 
Liquid | бену | Perme- | ^ water | Reaction) swell 
No.4 | No. 10 | No. 40 | No. 200 index У capacity potential Uncoated 
(47 (2.0 (0.42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Pet Та per hr m рей in pH 
100 100 | 95-100 | 90-95 | 30-45 14-22 | 0.06-0.2 0.18-0.23 6.1-7.3 | Moderate „| High -------| Low. 
100 100 | 90-100 | 80-95 | 28-35 9-16 | 0.6-2.0 0.22-0.24 5.1-5.5 | Low -------- Moderate ...| Moderate. 
100 100 | 95-100 | 90-95 | 41-57 28-39 | 0.06-0.2 0.18-0.20 Moderate. 
100 100 | 95-100 | 80-90 | 52-65 30-40 |0.06-0.2 0.11-0.13 Moderate. 
100 100 | 90-100 | 75-85 | 21-37 1-15 0.22-0.24 5.6-7.8 Moderate. 
95-100 | 95-100 | 85-95 | 80-90 | 34-45 12-22 9.18-0.20 5.6-7.8 Moderate. 
100 100 | 95-100 | 85-95 | 30-43 10-20 | 0.2-0.6 0.21-0.23 5.6-6.5 | Moderate | High ____---| Moderate. 
100 100 | 95-100 | 90-98 | 37-65 15-38 «0.06 | 0.11-0.13 6.6-13 | High ______ I Very high ---| Low. 
100 100 100 | 95-100 | 50-75 30-55 «0.06 | 0.11-0.14 5.1-8.4 | Very high —— | Moderate. 
100 100 | 96-100 | 85-95 | 20-87 1-12 | 0.6-2.0 0.22-0.24 6.1-7.8 | Low igl Moderate. 
100 100 | 96-100 | 85-99 | 50-70 30-40 «0.06 | 0.09-0.11 5.6-6.0 | High Very high ---| Moderate. 
100 100 | 96-100 | 85-99 | 45-65 25-35 «0.06 | 0.06-0.07 5.6-6.0 | High Very high ---| Moderate. 
100 100 | 96-100 | 85-95 | 30-45 10-25 | 0.6-2.0 0.22-0.24 6.6-7.8 | Moderate ___ Low. 
100 100 | 94-100 | 75-90 | 30-45 8-20 | 0.6-2.0 0.20-0.22 6.1-7.3 | Moderate ___. Low. 
100 100 | 96-100 | 75-90 | 30-45 8-20 | 0.6-2.0 0.20-0.24 5.6-7.8 | Moderate ---| Low -------- Low. 
100 100 | 95-100 | 90-95 | 50-70 25-40 «0.06 | 0.10-0.14 5.6-7.8 | High -—---- High: === Low. 
embankment are the engineering properties of the em- flooding, density, plasticity, texture, and shrink-swell 
bankment material as interpreted from the Unified Soil potential. Those that affect excavation are wetness, 


Classification and the amount of stones, if any, that 
influence the ease of excavation and compaction of the 
embankment material. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, for example, 
excavations for pipelines, sewer lines, phone and power 
transmission lines, basements, open ditches, and ceme- 
teries. Desirable soil properties are good workability, 
moderate resistance to sloughing, gentle slopes, absence 
of rock outcrops or big stones, and freedom from flood- 
ing or absence of a high water table. 

Dwellings are not more than three stories high and 
are supported by foundation footings placed in undis- 
turbed soil. The features that affect the rating of a soil 
for dwellings are those that relate to capacity to sup- 
port load and resist settling under load, and those that 
relate to ease of excavation. Soil properties that affect 
capacity to support load are wetness, susceptibility to 


slope, depth to bedrock, and content of stones and rocks, 

Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil. Landfill areas are subject 
to heavy vehicular traffic. Some soil properties that 
affect suitability for landfill are ease of excavation, 
hazard of polluting ground water, and trafficability. 
The best soils have moderately slow permeability, with- 
stand heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated the limitations apply only to 
the soil material to a depth of about 6 feet, so a limita- 
tion of slight or moderate may not be valid if trenches 
are to be much deeper than that. For some soils, reliable 
predictions can be made to a depth of 10 or 15 feet; 
nevertheless, every site should be investigated before it 
is selected. 

Roads and streets have an all-weather surface ex- 
pected to carry automobile traffic all year, They have a 
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TABLE 7.—Interpretations of 
[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
Degree and kind of limitation for— 
s yu Septic tank Dwelli 
ED И суниахын Sewage Shallow nd Sanitary Roads and 
d lagoons excavations лош landfill streets 

Balltown: BaD --------- Severe: Severe: Severe: Severe: Severe: Severe: 
shallow to shallow to shallow to shallow to shallow to shallow to 
bedrock. bedrock; bedrock. drock., bedrock; bedrock. 

seepage. seepage. 

Barco: BcB, BcB2, ВсС, Severe: Severe: Moderate: Moderate: Moderate: Moderate: 

BeC2. bedrock at a bedrock at rippable rippable bed- rippable bed- rippable bed- 
depth of 20 to a depth of bedrock at rock at a rock at а, rock at a 
40 inches 20 to 40 a depth of depth of 20 depth of 20 depth of 20 
inches. 20 to 40 to 40 inches; to 40 inches. to 40 inches; 
inches, moderate moderate 
shrink-swell shrink-swell 
potential. potential, 

Barden: ВВ, 8982 ------ | Severe: slow | Moderate: Severe: too | Severe: high | Moderate: Severe: high 
permeability; slopes are clayey; shrink-swell seasonal shrink-swell 
seasonal 1to5 percent. | seasonal potential. perched potential; low 
perched water perched water water table. strength. 
table. table. 

Bolivar: ВоВ, BoB2, Severe: bed- |Severe: bed- | Moderate: Moderate: Moderate: Moderate: 

BoC, ВоС2. rock ata rock ata rippable rippable bed- | rippable bed- | rippable bed- 
depth of 20 depth of 20 to bedrock at а rock at a rock at a rock at a 
to 40 inches. 40 inches. depth of 20 to depth of 20 depth of 20 depth of 20 
40 inches. to 40 inches; to 40 inches. to 40 inches; 
moderate moderate 
shrink-swell shrink-swell 
potential. potential. 

Bronaugh: 858.-------| Slight -------- Moderate: Slight -------- Moderate: Moderate: Moderate: 

seepage; moderate seepage. low strength; 

slopes are 2 shrink-swell moderate 

to 5 percent. potential. shrink-swell 
potential. 

Cleora: Ce -----------| Severe: Severe: Severe: Severe: Severe: Severe: 
floods. floods; mod- floods; cut- floods. floods; mod- floods. 

erately rapid banks cave. erately rapid 
permeability. permeability. 

Coweta: CoC, CrD ----.| Severe: Severe: Moderate: Moderate: Severe: Moderate: 
shallow to shallow to slopes are 5 slopes are 2 shallow to slopes are 2 
weathered weathered to 14 per- to 14 percent; | weathered to 14 percent; 
bedrock. bedrock. cent; shallow | shallow to bedrock. shallow to 

to weathered weathered weathered 
bedrock. bedrock. bedrock. 

Dubbs: DuB ------------ Moderate: Moderate: Slight _____---| Moderate: Slight __------- Moderate: 
moderate moderate moderate moderate 
permeability. permeability. shrink-swell shrink-swell 

potential. potential. 

Eldon variant: EdD __.| Moderate: Severe: small |--------------- Moderate: Severe: bed- | Moderate: 
bedrock at а stones; moderate rock at а moderate 
depth of 48 seepage. shrink-swell depth of 48 to |  shrink-swell 
to 60 inches. potential, 60 inches. potential. 
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engineering properties of the soils 
definitions of "slight," *moderate," “доод,” "fair," and other terms used to express the degree of limitation or suitability] 


Suitability as a source of— Soil features affecting— 
Pond Embankments, Terraces 
Road fill Topsoil reservoir dikes, and Drainage Irrigation and 
areas levees diversions 

Poor: thin Poor: thin Shallow to bed- | Limited borrow | Not needed Slopes are 0 to Shallow to bed- 
layer; high layer; large rock; moderate material; 20 percent; rock; slopes 
content of clay. | stones. permeability. medium com- shallow root- are 9 to 20 

pressibility ; ing depth; percent. 
large stones. very low avail- 

able water 

capacity. 

Fair: moderate | Fair: less than | Moderate perme- | Limited borrow | Not needed .....| Medium to low Moderate depth 
shrink-swell 16 inches of ability; bedrock| material; available water | to bedrock; 
potential; thin good material. at a depth of susceptible to capacity; moderate root- 
layer. 20 to 40 inches; | piping; slopes are 2 to ing depth; 

seepage along medium to low 9 percent; susceptible to 
bedrock. shear strength. moderate root- piping. 
ing depth. 

Poor: high Fair: less than | All features High shrink- Slow perme- Slopes are 1 to All features 
shrink-swell 16 inches of favorable. swell potential; | ability; needed 5 percent; favorable. 
potential; low good material. medium to low only in seepy high available 
strength. shear strength; areas. water capac- 

high com- ity; slow 
pressibility. intake rate. 

Fair: moderate | Fair: less than | Mederate perme- | Limited borrow | Not needed Low available Moderate depth 
shrink-swell 16 inches of ability; bed- material; fair water capac- to bedrock; 
potential; thin good material. rock at a to good com- ity; moderate moderate root- 
layer. depth of 20 to paction; low rooting depth; ing depth; 

40 inches; compacted fast intake susceptible to 
seepage along permeability. rate; slopes piping. 
bedrock. are2to9 

percent. 

Fair: low Poor: less than | Moderate per- Medium com- Not needed ----- High available All features 
strength; 8 inches of meability; pressibility ; water capacity; | favorable. 
moderate good material. seepage along medium to low erodes easily; 
shrink-swell bedrock. shear strength; slopes are 2 to 
potential. low compacted 5 percent. 

permeability. 
Good — too Moderately Susceptible to Not needed _____ Medium avail- Not needed. 
sandy. rapid per- piping; fair to able water 
meability; good compac- capacity; fast 
floods. tion; medium. intake rate; 
shear strength. floods. 

Poor: shallow | Fair: thin Shallow to bed- | Limited borrow | Not needed ____-| Shallow rooting | Shallow to bed- 
to weathered layer; stony rock; moderate | material; depth; very low rock; slopes 
bedrock, in places. permeability. susceptible to available water| are 2 to 14 

piping; fair capacity; slopes! percent. 
to good are 2 to 14 
compaction. percent, 

Fair: moderate | Fair: less Moderate per- Fair to good Not needed ----- Slopes are 2 to All features 
shrink-swell than 16 inches meability; compaction ; 5 percent; favorable. 
potential; low of good sand layers susceptible high available 
strength. material. may occur in to piping; water capacity. 

substratum. unstable fill. 

Fair: moderate | Poor: 30 to 65 | Bedrock at а Medium to low Not needed _---- Slopes are 5 to 30 to 65 percent 
shrink-swell percent coarse depth of 50 to shear strength; 14 percent; coarse frag- 
potential ; fragments. 60 inches; fair compac- low available ments; slopes 
small stones. seepage along tion; low water capacity. | are 5 to 1: 

bedrock. compacted percent. 


permeability. 
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TABLE 7.—Interpretations of engineering 


Degree and kind of limitation for— 
Soil series and Ее Dsdli 
map eymbos ерис а Sewage Shallow Asl Sanitary Roads and 
absorption lagoons excavations patent, landfill streets 

Hector: Нер, Нер, Беуете: Severe: shal- |Severe: Severe: Severe: Severe: 

HeE. shallow to low to bed- shallow to shallow to shallow to shallow to 
bedrock; rock; seepage.| bedrock; large bedrock; bedrock; bedrock; 
large stones. . stones. large stones. lateral large stones. 

seepage. 

Hepler: Hm, Hp, Hr ———. Severe: Severe: Severe: Severe: Severe: Severe: 

For Radley part of floods; floods; slight floods; floods. floods. floods; 
Hr, see Radley seasonal high | if protected seasonal high seasonal high 
series. water table. by levee. water table. water table. 

Lanton: la __----------| Severe: Severe: Severe: Severe: Severe? Severe: 
floods; slow floods; slight | floods; —— floods; || floods. floods; 
permeability. if protected seasonal high seasonal high seasonal high 

by levees. water table. water table. water table. 

Liberal: Le8, LmC2, Severe: slow | Moderate: Severe: too Severe: high | Severe: too Severe: high 

LoD. permeability. bedrock at а clayey; shrink-swell clayey; shrink-swell 

For Barco and depth of 40 to | seasonal high potential. rippable potential. 
Coweta parts of 60 inches. water table. bedrock at a 
LoD, see those depth of 40 
series. to 60 inches. 

Lula: ШВ __----------| Moderate: Moderate: Moderate: Moderate: Severe: hard | Moderate: 
bedrock at a bedrock at а bedrock at а low strength; | bedrock at a low strength; 
depth of 40 to | depth of 40 depth of 40 moderate depth of 40 moderate 
60 inches. to 60 inches; to 60 inches. shrink-swell to 60 inches. shrink-swell 

moderate per- potential. potential. 
meability. 

Mayes: Ma —-~--------- Severe: very | Slight --------- Severe: too Severe: high | Severe: Severe: low 
slow per- clayey; shrink-swell seasonal strength; high 
meability. seasonal potential; perched shrink-swell 

perched seasonal water table; potential. 
water table. perched too clayey. 
water table. 
Mine pits and dumps: 
р. 
No interpretations 
made; properties 
too variable. 

Osage: Os ----------- Severe: Severe: Severe: Severe: Severe: Severe: 
floods; very floods; slight floods; too floods; high floods; too floods; high 
slow per- if protected clayey; shrink-swell clayey; |. shrink-swell 
meability. by levees. seasonal potential; seasonal high potential ; 

high water seasonal high water table. seasonal high 
table. water table. water table. 

Parsons: Pa ----------- Severe: very | Slight --_------| Severe: too Severe: high | Severe: Severe: high 
slow perme- clayey; shrink-swell seasonal shrink-swell 
ability. seasonal potential; perched potential; 

perched seasonal water table; seasonal 
water table. perched too clayey. perched 
water table. water table. 
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Suitability as a source of — 


Soil features affecting— 


claypan. 


Pond Embankments, Terraces 
Road fill Topsoil reservoir dikes, and Drainage Irrigation and 
areas levees diversions 

Poor: thin Poor: thin Shallow to bed- | Limited borrow | Not needed ----- n s are 5 to Shallow to bed- 
layer; large layer; large rock; seepage material; percent; rock; rock out- 
stones. stones. along bedrock; large stones; ds low crops; slopes 

moderately susceptible available water | are 5 to 30 
rapid perme- to piping. capacity; shal- percent; stony 
ability. low rooting areas. 

depth. 

Poor: floods; Good ----------- Subject to flood- | Medium to low | Subject to flood- | Floods; seasonal | Not needed. 
seasonal high ing; nearly shear strength; ing; moder- high water 
water table. level slopes; fair to ately slow table; very 

moderately compaction; permeability; high available 
slow per- susceptible seasonal high water capacity. 
meability. to piping. water table. 

Poor: high Poor: poorly Subject to flood- | Fair to good Subject to Floods; slow Not needed. 
shrink-swell drained. ing; nearly compaction; flooding; slow intake rate; 
potential ; level slopes; medium to low permeability; high available 
seasonal high slow perme- shear strength; | surface water capacity. 
water table. ability. low compacted ponding. 

permeability. 

Poor: high Fair: too Slopes are 2 to Fair compaction; Slow perme- Slow intake Erodes easily; 
shrink-swell clayey. 9 percent; slow | medium to low ability; slopes rate; erodes many knobs 
potential. permeability; shear strength; | are 2 to 9 easily; slopes and saddles in 

shale bedrock low compacted percent; drain- | are2to9 landscape; 
at a depth of permeability. age needed in percent. slopes are 2 to 
40 to 60 inches. seepy areas. 9 percent. 

Fair: low Fair: less Limestone bed- | Fair to good Not needed _____ Slopes are 2 to All features 
strength; than 16 inches rock at a depth compaction; 5 percent; favorable. 
moderate o; of 40 to 60 medium to low moderate 
shrink-swell material. inches; mod- shear strength; intake rate; 
potential. erate perme- low compacted moderate avail- 

ability; seepage | permeability. able water 
along bedrock. capacity. 

Poor: high Fair: too Nearly level Medium to low Very slow per- Slow intake Not needed. 
shrink-swell clayey. slopes; very shear strength; | meability; rate; moderate 
potential; low slow perme- medium to high | surface pond- available water 
strength. ability. compressibility;| ing; receives capacity; 

unstable fill. runoff in surface 
places. ponding. 

Poor: high Poor: too Nearly level Very high Subject to flood- | Slow intake Not needed. 
shrink-swell clayey; poorly slopes; very shrink-swell ing; very slow. rate; floods; 
potential; drained. slow perme- potential; high | permeability; moderate 
seasonal high ability; floods. compresibil- surface available water 
water table. ity; fair to low | ponding. capacity. 

compaction. 

Poor: high Fair: less than | Nearly level High compressi- | Very slow per- Slow intake rate; | Not needed. 
shrink-swell 16 inches of slopes; very bility; medium meability; shallow to 
potential; low good material. slow perme- to low shear seasonal claypan; 
strength. ability. strength; perched moderate 

unstable fill. water table; available water 
shallow to capacity. 
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TABLE 7.—Interpretations of engineering 


Degree and kind of limitation for— 
Soil series and 3 р 
map symbols Fonti taak Sewage Shallow Оеп: Sanitary Roads and 
fields lagoons excavations basement landfill streets 
Radley: Ra, Крез _______| Severe: Severe Severe: Severe: Severe: Severe: 
For Barden and floods. floods. loods. floods. floods. floods. 
Parsons parts of | Slight if pro- Moderate if Slight if pro- 
RpE3, see those tected by rotected by tected by 
series, levees. levees; levees. 
moderate 
permeability. 
Verdigris: Ve ---------т Severe: Severe: Severe: Severe: Severe: Severe: 
floods. floods. floods. floods, floods. floods. 
Slight if pro- Moderate if. Slight if pro- 
tected by protected by | tected by 
levees. levees ; levees. 
moderate 
permeability. 

Zaar Severe: very | Moderate Severe: too Severe: high | Severe: too Severe: low 
slow perme- where slopes clayey; wet. shrink-swell clayey; bed- Strength; 
ability. ате 2107 potential; low | rock is at a high shrink- 

percent. strength. depth of less swell 
Severe where than 72 inches | potential. 

slopes are 7 in places. 

to 9 percent. 

subgrade of underlying soil material; a base of gravel, Pond reservoir areas hold water behind a dam or em- 

crushed rock, or soil material stabilized with lime or bankment. Soils suitable for pond reservoir areas have 

cement; and a flexible or rigid surface, commonly as- low seepage, which is related to their permeability and 
phalt or concrete. These roads are graded to shed water depth to fractured or permeable bedrock or other per- 


and have ordinary provisions for drainage. They are 
built mainly from soil at hand, and most cuts and fills 
are less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load-supporting capacity, 
stability of subgrade, and the workability and quantity 
of cut and fill material available. The AASHTO and 
Unified classifications of the soil material and the 
shrink-swell potential indicate traffic-supporting capac- 
ity. Wetness and flooding affect stability of the mate- 
rial Slope, depth to hard rock, content of stones and 
rocks, and wetness affect ease of excavation and amount 
of cut and fill needed to reach an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an em- 
bankment that has been properly compacted and pro- 
vided with adequate drainage and (2) the relative ease 
of excavating the material at borrow areas. 

Topsoil is used for topdressing an area where vegeta- 
tion is to be established and maintained, Suitability is 
affected mainly by ease of working and spreading the 
soil material, as in preparing a seedbed; natural fer- 
tility of the material or plant response when fertilizer 
is added to the soil; and absence of substances toxic to 
plants. Texture of the soil material and its content of 
stone fragments affect suitability, and also considered 
in the ratings is damage that can result at the area from 
which topsoil is taken. 


meable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage and piping and that is of fa- 
vorable stability, shrink-swell potential, shear strength, 
and compactibility. Stones or organic material in a soil 
are among factors that are unfavorable. 

Drainage of cropland and pasture is affected by such 
soil properties as permeability, texture, and structure; 
depth to claypan, rock, or other layers that influence 
rate of water movement; depth to the water table; 
slope; stability in ditehbanks; susceptibility to stream 
overflow ; salinity or alkalinity; and availability of out- 
lets for drainage. 

Irrigation of a soil is affected by such features as 
slope; susceptibility to stream overflow, water erosion, 
or soil blowing; soil texture; content of stones; accumu- 
lation of salts and alkali; depth of root zone; rate of 
water intake at the surface; permeability below the 
surface layer and in fragipans or other layers that re- 
strict movement of water; amount of water held avail- 
able to plants; and need for drainage, or depth to water 
table or bedrock, 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared out- 
let. Features that affect suitability of a soil for terraces 
are uniformity and steepness of slope; depth to bedrock 
or other unfavorable material; presence of stones; per- 
meability ; and resistance to water erosion, soil slipping, 
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properties of the soils—continued 


Suitability as a source of— Soil features affecting— 
р Pond Embankments, Terraces 
Road fill Topsoil reservoir dikes, and Drainage Irrigation an 
areas levees diversions 

Fair: low Fair: too Nearly level Susceptible to Not needed _____| Floods; very Not needed. 
strength. clayey. slopes; mod- piping; high available 

erate perme- medium com- water capacity. 
ability; floods. pressibility ; 

medium to 

low shear 

strength. 

Fair: low Good -----------| Nearly level Low shear Not needed ____- Floods; very Not needed. 

Strength. slopes; mod- strength; high available 
erate perme- susceptible water capacity. 
ability; floods. to piping; 

medium com- 
pressibility. 

Poor; high Poor: too Slopes are 2 to Low shear Very slow per- Slow intake Slopes are 2 to 
shrink-swell clayey. 9 percent; bed- strength; high meability; rate; slopes are | 9 percent; high 
potential; low rock at a depth | shrink-swell slopes are 2 to 2 to 9 percent; clay content; 
strength. of 45 inches potential; 9 percent; moderate avail-| very slow per- 

or more. fair to poor needed only in able water meability. 
compaction. seepy areas. capacity. 


and soil blowing. A soil suitable for these structures 
provides outlets for runoff, and establishing a plant 
cover is not difficult on such a soil. 


Formation and Classification of Soils 


This section discusses how the factors of soil forma- 
tion have affected the development of soils in Vernon 
County. It also explains the current system of soil 
classification, and it places the soil series represented 
in the county in higher categories of this classification. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
material deposited or accumulated by geologic forces. 
The characteristics of the soil at any given point are 
determined by the physical and mineralogical composi- 
tion of the parent material; the climate under which the 
Soil material has accumulated and existed since accu- 
mulation; the plant and animal life on and in the soil; 
the relief, or lay of the land; and the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life, but chiefly plants, 
are active factors of soil formation. They act on the par- 
ent material that has aceumulated through the weath- 
ering of rocks and slowly change it to а natural body 
that has genetically related horizons. The effects of 
climate and plant and animal life are conditioned by 
relief. The parent material also affects the kind of soil 
profile that is formed and, in extreme cases, determines 
it almost entirely. Finally, time is needed for changing 


the parent material into a soil profile. It may be little 
or much, but some time is always required for horizon 
differentiation, Usually a long time is required for the 
development of distinct horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one fac- 
tor unless conditions are specified for the other four. 
Many of the processes of soil development are un- 

nown, 


Parent material 


Parent material is the unconsolidated and more or 
less chemically weathered mineral material from which 
a soil is formed. Most parent materials in Vernon 
County are at the original site. They formed in resid- 
ual material weathered from bedrock. In many places, 
especially on high wide divides, loess, a windblown 
material, thinly mantles these residues. Sediments 
washed from the nearby uplands were deposited on 
the flood plains of streams. These deposits make up the 
part of the parent material that has been transported 
by water. 

Pennsylvania age rocks underlie almost all of the sur- 
ficial deposits of Vernon County. Older Mississippian 
age rocks underlie less than 1 percent of the county, 
mostly along Clear Creek on the east side of the county 
close to the county line. These rocks are part of the 
Burlington-Keokuk Formation. They are mainly cherty 
limestone. Eldom cherty loam is the only soil mapped 
in Vernon County that formed in material weathered 
from these rocks. 

All of the Pennsylvanian strata in Vernon County 
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are assigned to the Cherokee and Marmaton Groups of 
the Desmoinesian Series. The Cherokee Group is at the 
base of the Pennsylvania System and consists of cyclic 
deposits of sandstone, siltstone, shale, clay, limestone, 
and coal beds. The limestone deposits are few and thin, 
where they occur. Because of the prevailing dip to the 
northwest, the lowest part of the Pennsylvanian Sys- 
tem is exposed on the east side of the county. Because 
the lower part of the Cherokee Group is chiefly sand- 
stone, the soils in the eastern part of the county were 
derived mostly from sandstone. The Barco, Coweta, 
Bolivar, and Hector series are common in that part of 
the county. Because the upper part of the Cherokee 
Group is chiefly shale and some clay, the silt loam soils 
of the Parsons and Barden series formed in residues 
weathered from this material. 

The Marmaton Group lies above the Cherokee and 
is exposed mostly in the northwest corner of the county. 
This group consists mostly of limestone, clayey shale, 
and thin beds of sandstone. Soils of the Lula series 
formed in material weathered from limestone, and soils 
of the Zaar series formed in material weathered from 
both limestone and shale. 

The characteristies of the soils of Vernon County 
have been influenced by the parent material. In some 
instances, soil and parent material are very similar in 
texture, structure, and chemical and mineralogieal com- 
position. The young and shallow Coweta and Hector 
soils that were derived from sandstone are good ex- 
amples. Radley and Verdigris soils formed in recent 
stream deposits. Another example is the Zaar series, It 
is high in calcium and is derived from limestone and 
shale that is rich in calcium. In all of these examples, 
the kind and nature of the parent material greatly in- 
fluenced the eharacter of the soils that were formed. 


Climate 


Climate is one of the active factors in soil formation. 
It influences both the chemical and physical weathering 
processes and the biological forces at work in the par- 
ent material. Vernon County is subject to rapid changes 
of temperature, precipitation, cloudiness, and wind. The 
downward movement of water transforms the parent 
material into a soil that has distinct horizons. The 
amount of water that percolates through the soils de- 
pends mainly on temperature, type and intensity of 
precipitation, relief, and nature of the soil material. 

Soil-forming processes are most active when the soil 
is warm and moist. In Vernon County they are most 
active during the warmer months. Freezing, thawing, 
and drying soils speeds up soil formation. Soil structure 
is modified by freezing and thawing. When wet clays 
freeze and thaw, they tend to form soil into aggregates. 
Wetting and drying also creates soil structure. 

Climate is an important factor in causing differences 
jn soils over a wide region, but differences in soils as a 
consequence of climate in as small an area as Vernon 
County are slight. 


Plant and animal life 
Plants and animals living on or in the soil are active 


in the soil-forming process. They furnish organic mat- 
ter to the soil and bring up plant nutrients from under- 
lying layers to the surface layer. As plants die and 


decay they contribute organic matter to the soil. Bac- 


teria and fungi promote the decomposition of plant 
remains and the incorporation of organic matter into 
the soil. This organic matter modifies the color, struc- 
ture, and other properties of the soil both chemically 
and physically. Burrowing animals loosen the soil, mix 
various soil horizons, and bring some fresh material 
into the surface layer. 

Most soils in Vernon County formed under tall 
prairie grasses. Deciduous trees bordered the streams 
and covered about 20 percent of the land. The root 
growth and mineral composition of tall prairie grasses 
and deciduous trees are quite different. There is also a 
marked difference in the micro-organisms and animals 
that are associated with each. 

Under trees, the accumulating organic matter is 
mixed with the upper part of the surface layer. The 
surface layer is less than 6 inches thick, and commonly 
it is less than 4 inches thick. A thicker, leached, lighter 
colored subsurface layer of brown, yellowish brown, 
or grayish brown that has platy structure is formed. It 
is underlain by a subsoil that is brighter colored, finer 
textured, and has blocky structure, The nitrogen sup- 
ply, fertility level, and organic-matter content are low. 

Soils that formed under trees are commonly called 
“light-colored timbered soils.” Bolivar, Hector, and 
Dubbs soils are examples of this group. 

The rest of the soils in the county formed under 
grass or a mixture of grass and trees. In soils that 
formed under grass, organic matter accumulates faster 
and the total content is greater than it is under trees. 
The organic matter is thoroughly mixed with the min- 
eral material of the surface layer. The resulting thick, 
dark-colored surface layer has granular structure. In 
the subsoil, organic stains and films partly or com- 
pletely coat the blocky peds. In most places, the subsoil 
has a finer texture than the surface layer. The dark 
color extends from the surface to a depth of about 6 
inches in eroded Barden and Barco soils. In Osage, 
Lanton, and Verdigris soils it extends to a depth of 
more than 24 inches. The nitrogen supply and organic- 
matter content are moderate to high. Natural fertility 
is medium to high. 

Soils that formed under grass are commonly called 
“dark-colored prairie soils.” They were free of trees 
and ready for the first men to plow and plant. 

Man has greatly changed the soils in many ways. The 
kind of vegetation has been changed and crops have 
been planted. Erosion in sloping areas and deposition 
on the flood plains have been increased by cultivating 
the soils. In some places much of the original surface 
layer has been washed away and material from the sub- 
soil mixed with the remaining surface layer by plow- 
ing. This has changed the texture and color of the 
surface layer. The natural condition of the soils has 
been changed. Wet soils have been drained, sloping 
soils terraced, lime has been applied to acid soils, and 
large amounts of fertilizer have been applied. A new 
cycle of soil formation has begun where soils are 
strip mined or where soil profiles have been destroyed 
by much grading or covered by much filling. 


Relief 


Although climate and vegetation are the most active 
factors in changing parent material into soil, the re- 
lief, or lay of the land, modifies the change. Relief 
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influences drainage, runoff, temperature, and other re- 
lated factors, including accelerated erosion. 

The topographie features of the county are controlled 
by the geologic structure and the relative resistance of 
the bedrock to weathering and erosion. Consequently 
most of the soils over thick beds of shale, such as the 
Parsons soil, are nearly level and have long and uni- 
form slopes. Normal relief of shorter, somewhat brok- 
en, and steeper slopes is typical of the soils derived 
from sandstone—the Barco and Bolivar soils. The slop- 
ing to steep Hector and Coweta soils are also derived 
from sandstone. They have normal to excessive relief 
and include most of the rough and broken land along 
the streams. 

Large areas in Vernon County have subnormal relief. 
During soil formation, runoff was slow or very slow. 
Excess water kept the soil and parent material wet dur- 
ing much of the year. Under native vegetation there 
was almost no erosion, During this time clay moved 
downward and accumulated below a very strongly acid 
surface layer. Subnormal relief hastened the process, 
and a very large amount of clay was translocated. As 
a result, prominent dark clay accumulations abruptly 
underlie bleached, severely leached, silty subsurface lay- 
ers. Soils of the Parsons series are good examples. 

Most of the soils formed in areas of normal relief, 
where climate and the other factors influencing soil for- 
mation were neither hastened nor delayed, The Barden, 
Liberal, Lula, Bronaugh, and Dubbs series are good 
examples of mature soils that formed in areas of nor- 
mal relief. 

Time 

Time is necessary for the formation of soil from par- 
ent material, but the length of time required is largely 
dependent on the combined action of the other soil- 
forming factors. Soils that have little or no horizon de- 
velopment are immature, while those that have distinct, 
well-expressed horizons are mature. On slopes where 
geologic erosion is rapid, soils may be in the early 
stages of development even though the slopes have 
been exposed to weathering for thousands of years. 
Horizon development generally is faster in a humid cli- 
mate that supports good vegetation than in a dry cli- 
mate that supports little vegetation. Also, it is generally 
faster under forest vegetation than under prairie vege- 
tation, More time is required if the parent material is 
fine textured than if it is coarse textured, because water 
percolates slowly through the fine-textured material and 
the consequent leaching of soluble minerals and fine 
particles from the surface layer is slower. 

Soils in Vernon County range in age from very young 
to very old. Radley and Verdigris soils, which were de- 
rived from local alluvium, are examples of young soils 
that have little horizon development. Except for the 
darkening of the surface layer by aceumulated organic 
matter, these soils have most of the characteristies of 
the parent material. Hector, Coweta, and Balltown soils 
are also young in horizon development. They formed on 
steep slopes where soil materials have been weathering 
for thousands of years, but erosion has removed soil 
material as it formed. 

Parons soils formed in clay and clayey shale on nearly 
level topography. They show the most development of 
any soil in the county. The very strongly acid surface 


layer and the thick, distinct clay layers of the subsoil 
show that these soils have been developing for many 
thousands of years. The rest of the soils in the county 
have had time to mature. Their profiles reflect the con- 
ditions under which they formed. 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics, Classification en- 
ables us to assemble knowledge about the soils, to see 
their relationhip to one another and to the whole en- 
vironment, and to develop principles that help us to 
understand their behavior and their response to ma- 
nipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current sys- 
tem should search the latest literature available (5, 7). 

The current system of classification has six categor- 
ies. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as a basis for 
classification are soil properties that are observable and 
measurable. The properties are chosen, however, so that 
the soils of similar genesis, or mode of origin, are 
grouped. In table 8 the soil series of Vernon County are 
placed in three categories of the current system. Classes 
of the current system are briefly defined in the follow- 
ing paragraphs. 

ORDER. Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. The 
two exceptions to this are the Entisols and Histosols, 
which occur in many different climates. Each order is 
named with a word of three or four syllables ending 
in sol (Moll-i-sol) . 

SUBORDER. Each order is divided into suborders that 
are based primarily on those soil characteristies that 
seem to produce classes with the greatest genetic sim- 
ilarity. The suborders narrow the broad climatic range 
permitted to the orders. The soil properties used to sep- 
arate suborders are mainly those that reflect either the 
presence or absence of waterlogging, or soil differences 
resulting from the climate or vegetation. The names 
of suborders have two syllables. The last syllable indi- 
cates the order. An example is Udoll (Ud meaning 
humid climate, and oll, from Mollisol). 

GREAT GROUP. Soil suborders are separated into 
great groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated; those that have pans 
that interfere with the growth of roots, movement of 
water, or both; and thick, dark-colored surface hori- 
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TABLE 8.—Classification of the soils 
Soil series Family Order 

Balltown Loamy-skeletal, mixed, thermie Mollisols. 
Fine-loamy, mixed, thermic Alfisols. 
Fine, mixed, thermic ____ Aquollic Hapluda Alfisols. 
Fine-loamy, mixed, thermic Ultic Hapludalfs Alfisols. 
Fine, mixed, thermic ___ Mollic Hapludalf: Alfisols. 
Coarse-loamy, mixed, thermic Fluventic Hapludolls Mollisols. 
Loamy, siliceous, thermic, shall. Typic Hapludolls – Mollisols. 
Fine-silty, mixed, thermic Typic Hapludalfs Alfisols. 
Clayey-skeletal, mixed, the Typic Argiudolls .. Mollisols. 
Loamy, siliceous, thermic Lithic Dystrochre ts Inceptisols. 
Fine-silty, mixed, thermic Udollie Ochraqualfs Alfisols. 
Fine-silty, mixed, thermic Cumulie Haplaquolls Mollisols. 
Fine, mixed, thermic -. Aquollic Hapludalfs Alfisols. 
Fine-silty, mixed, thermic Туре Argiudolls ___ Mollisols. 
Fine, montmorillonitic, therm: Vertie Argiaquolls Mollisols. 
Fine, montmorilloniti thermic ~. Vertic Haplaquolls Mollisols. 
Fine, mixed, thermie Mollic Alfaqualfs ___. Alfisols. 
Fine-silty, mixed, thermic Fluventic Hapludolls Mollisols. 
Fine-silty, mixed, thermic Cumulie Hapludolls -. Mollisols. 
Fine, montmorillonitic, thermic ___. Vertic Hapludolls ---. "Mollisols. 


1 These soils are taxadjuncts to the Dubbs series because they are fine-loamy and have approximately 5 percent more sand 


coarser than very fine sand in the control section. 


zons, The features used are the self-mulching proper- 
ties of clay, soil temperature, major differences in chem- 
ical composition (mainly calcium, magnesium, sodium, 
and potassium), dark-red and dark-brown colors as- 
sociated with basic rocks, and the like. The names of 
great groups have three or four syllables and are made 
by adding a prefix to the name of the suborder, An ex- 
ample is Argiudol (Arg, meaning clay accumulation, 
ud for humid climate, and ой, from Mollisol). 

SUBGROUP. Great groups are subdivided into sub 
groups, one representing the central (typic) segment 
of the group, and others called intergrades that have 
properties of the group and also one or more properties 
of another great group, suborder, or order. Subgroups 
may also be made in those instances where soil proper- 
ties intergrade outside of the range of any other great 
group, suborder, or order. The names of subgroups are 
derived by placing one or more adjectives before the 
name of the great group. An example is Typic Argiu- 
dolls (a typical Argiudoll). 

FAMILY. Soil families are separated within a sub- 
group primarily on the basis of properties important 
to the growth of plants or the behavior of soils when 
used for engineering. Among the properties considered 
are texture, mineralogy, reaction, soil temperature, per- 
meability, thickness of horizons, and consistence. A 
family name consists of a series of adjectives preceding 
the subgroup name. The adjectives are the class names 
for texture, mineralogy, and so on, that are used as 
family differentiae. An example is the fine-silty, mixed, 
thermic family of Typic Argiudolls. 


Environmental Factors Affecting 
Soil Use 


Vernon County was formerly the southern part of 
Bates County. It was organized in 1855, and Nevada 


was selected as the county seat. The early settlers lo- 
eated in the tree-covered upland areas near the larger 
streams. There, game and water were plentiful. Timber 
was available for buildings, fences, and fuel. The cattle 
and work animals grazed the nearby prairie. 

Settlement progressed slowly at first because of bor- 
der troubles and the Civil War. After the Civil War, 
population and farming increased rapidly and coal min- 
ing became an important industry. Coal mining has 
since declined, and very little coal is now mined. Farm- 
ing has increased steadily in importance. 

The population trend of the county is downward. 
Since 1920, it has declined by more than 5,000, In 1970, 
there were 19,065 people in Vernon County and 9,736 in 
Nevada, the largest city. This represents about a 7 per- 
cent decrease in total county population and about a 15 
percent increase in the city of Nevada since 1960. 

Farming has always been the most important enter- 
prise in Vernon County. Much progress has been made 
in recent years, and the potential for further develop- 
ment is great. 

The total land area of the county is 536,320 acres. 
An estimated 21,522 acres is in urban, or built up areas. 
In 1969, there were 1,711 farms in Vernon County, and 
the average size was 272 acres. In 1964, there were 
1,789 farms averaging 256 acres. 

Most farmers prefer the nearly level and gently 
sloping areas near the crests of divides that separate 
the watersheds of the major streams. Here cash-grain 
commercial farms are most common and large machines 
are economical and efficient to use. The main crops are 
corn, soybeans, wheat, and grain sorghum. Many farm- 
ers use their crops for cattle and hog feed. In the more 
rolling parts of the county closer to the streams, farm- 
ing is more diversified. Similar crops are grown but 
small grain, grass, and legumes make up a greater part 
of the total production. Cattle produced mostly on 
forage are sold as feeders. Many farmers use their 
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corn and grain as feed for cattle and hogs. Wheat and 
soybeans are sold for cash. The sale of dairy products 
is also important. 

Farming is becoming more intensive as farms be- 
come larger and fewer in number. Adapted varieties of 
grain and forage crops are planted, and they are limed 
and fertilized for high production on many farms. Each 
year more farmers use chemicals for plant disease 
prevention and weed and insect control. Many farmers 
are providing the necessary drainage and erosion con- 
trol. Well managed, intensive, highly specialized crop 
production is increasing. 

Water is available to farmers and others in rural 
areas from deep wells that have been developed by the 
Vernon County Public Water District. More water can 
be obtained by developing other wells and impound- 
ments that trap the surface water. There are also po- 
tentials for the development of water supplies for 
supplemental irrigation. 


Relief and Drainage 


Most of Vernon County is a low plain that slopes 
from an elevation of about 850 feet in the southwest to 
an elevation of 750 feet in the northeast corner. The 
northwest and southeast corners are slightly higher 
areas that slope toward the center. The high area in 
the northwest ranges in elevation from 850 to 900 feet, 
and the one in the southeast ranges from 950 to 1,000 
feet, Scattered over the central plain are several high 
mounds, conspicuous on the landscape for many miles. 
Walker Mound, Timber НШ, Howard Mound, Blue 
Mound, and the mounds between Moundville and Bron- 
augh are the most prominent. I 

The drainage pattern follows the general relief of the 
county. Streams generally flow from the higher south- 
west part to the lower northeast part. The main stream 
is the Marmaton River, which enters the west central 
part of the county, flows generally northeasterly, and 
enters the Osage River, The Osage River is the north 
boundary in the northeast part of the county. The main 
tributaries of the Marmaton River are the Little Osage 
River, which drains the northwest corner of the county, 
and Drywood and Little Drywood Creeks, which drain 
the southwest part of the county. The southeast is 
drained mostly through Clear Creek, which eventually 
flows into the Osage River. 


Climate * 


The data used in preparing this section were re- 
corded at Nevada, Missouri for the years 1941 to 1970. 
The elevation at Nevada is about 780 feet above mean 
sea level. 

Nevada has a typical warm continental-type climate 
characterized by frequent and often extreme changes in 
temperature, humidity, cloudiness, aud winds. Seasonal 
characteristics are well defined, but changes between 
seasons are usually gradual. 

Temperature and precipitation d-'a are given in 
table 9. Table 10 shows the probabilities for freezing 
temperatures in spring and fall. 


*By Warren M. Wisner, former State climatologist for Mis- 
souri, National Weather Service, U.S. Department of Commerce. 


Winters in Vernon County are generally mild and 
short. Colder spells last only a few days. Long periods 
of severe cold or heavy snow are infrequent. Precipi- 
tation is generally infrequent and light. 

Spring has the most variable weather. Large daily 
temperature changes result from the competition be- 
tween the lingering winter air masses from the north 
and the warm humid air mass from the Gulf of Mexico. 
The clash between these contrasting air masses makes 
this the season of the greatest number of severe local 
storms. 

Summers are generally long and warm. The average 
length of the growing season is about 195 days. At 
times, hot humid weather persists for periods of two 
weeks or longer, but it is usually broken by thunder- 
Storm activity after а short time, From late June 
until early September there are sometimes extended dry 
spells, because a sustained southwesterly wind brings 
in hot dry air from the Texas Panhandle. 

Autumn has mild pleasant days and cool nights. In 
September rainshower activity increases as the invad- 
ing cool northern air pushes out the warm air masses 
from the south. These soaking rains replenish the soil 
moisture needed for establishing and maintaining win- 
ter grains and pastures. 

The records for Nevada indicate that the tempera- 
ture exceeds 100? F about 6 years in 10, but only in half 
of those cases the high temperature lasts for 3 or 4 days 
in а row. The summer of 1954 was exceptionally hot; 
temperatures in July and August averaged 87.5? Е. The 
coolest summer between 1941 and 1970 was in 1950 
when July and August averaged only 72.5? F. The gen- 
erally mild winters are characterized by occasional days 
of biting cold when temperatures are near or below 
zero. Only three times in the past 30 years has the tem- 
perature dropped below zero for five consecutive days. 

Nevada's average of 40.5 inches of precipitation each 
year is uniformly distributed through the growing sea- 
Son, Thirty percent of the precipitation falls in spring; 
33 percent falls in summer; 25 percent falls in autumn; 
and 12 percent occurs in winter. Only 1 year in 10 will 
receive less than 27 inches of precipitation or more than 
51 inches. Monthly rainfall has ranged from 0 inches in 
November 1950 and 1955 and July 1970 to 18.28 inches 
in July 1958. 

Snowfall averages 13 inches a year, but it usually 
snows only three or four times a season and the snow 
melts quickly. In 1958, 37 inches of snow fell, and it 
snowed 10 times during the season, In 1950, only 1 inch 
of snow fell. January is the snowiest month, averaging 
about 315 inches; but the heaviest single snowstorm 
was in November 1951, when almost 19 inches fell in a 
24-hour period. 

Severe local storms occur mainly during the spring 
when the contrast between the conflicting air masses is 
the greatest. Since 1916, 13 tornadoes have occurred in 
Vernon County. Lightning displays associated with 
thunderstorms are sometimes quite destructive. Hail 
and strong damaging winds associated with severe 
thunderstorms occur almost every year in some part of 
the county. Fortunately, the greatest likelihood of hail 
is during spring when it is the least damaging to devel- 
oping field crops. 

The column “Average heating degree days" in table 
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TABLE 9.—Temperature and 
[Recorded at Nevada during a 30-year 


Precipitation 
Temperature Average 
number of Rainfall 
Month heating 
degree 
Average Average Record Record days? 
daily daily Average hugh prs Average 
maximum minimum 
°F °F °F °F °F In 

443 21.7 33.0 77 -19 993 143 

49.7 26.0 37.8 82 -12 767 178 

57.7 32.6 45.1 89 -9 620 2.77 

71.1 45.4 58.2 92 19 240 4.03 

78.8 54.7 66.7 97 27 73 5.12 

86.5 63.6 15.0 106 44 7 5.68 

91.7 67.0 79.3 116 4 0 3.15 

August . 91.6 65.4 78.5 109 43 1 3.90 
September 84.0 57.7 70.9 108 29 31 4.86 
October _ 743 41.0 60.6 96 18 190 3.44 
November 58.9 34.2 46.6 82 8 557 1.99 
December .. 41.3 25.5 36.4 sue —12 1.82 
Year _ E 69.7 45.2 57.4 116 -19 4865 40.58 


1 Based on a temperature of 65°F and computed from average 
quirements for dwellings. 


monthly temperatures. These data show relative heating re- 


TABLE 10.—Probability of freezing temperatures 


[At Nevada] 
Dates for probable temperature of— 
Probability 
16°F ог юуег | 20°Forlower | 24°F or lower | 28°F orlower | 32°F or lower 

Spring: 

1 year in 10 later than March 26 April 2 April 9 April 25 Мау8 

2 years in 10 later than March 19 March 28 April 4 April 20 April 27 

5 years in 10 later than -. March 8 March 18 March 26 April 11 April 17 
Fall: 

1 year in 10 earlier than November 8 November 1 October 20 October 15 October 2 

2 years in 10 earlier than November 14 November 7 October 26 October 20 October 8 

5 years in 10 earlier than _. November 25 November 18 November 6 October 29 October 19 


9 provides a comparative number, or average, for cal- 
culating relative heating requirements for dwellings. 
Fuel consumption for heating is proportional to total 
degree days, that is, a month that has twice as many 
degree-days as another month requires twice as much 
fuel for heating. 


Literature Cited 


(1) American Association of State Highway and Transportation 
Officials, 1970. Standard specifications for highway materials 
and methods of sampling and testing. Ed. 10, 2 vol., illus. 

(2) American Society for Testing Materials. 1974. Standard 
method for classification of soils for engineering purposes. 


ASTM Stand. D2487. In 1974 Annual Book of ASTM Stan- 
dards, Part 19. 
Lemmon, Paul E. 1958. Soil interpretations for woodland 
conservation. 1st North Am. Forest Soils Conf. Proc.: 
153-158. 
Lemmon, Paul E. 1968. Grouping soils on the basis of wood- 
Tend suitability, 8rd North Am. Forest Soils Conf. Proc.: 
Thorp, James, and Smith, Guy D. 1949. Higher categories 
of soil classification: order, suborder, and great soil groups. 
Soil Sci. 67: 117-126. у 
United States Department of Agriculture. 1951. Soil survey 
manual. U.S. Dep. Agric. Handbook 18, 503 pp., illus. [Sup- 
lement issued in May 1962] 1 
(7) United States Department of Agriculture. 1960, Soil classi- 
fication, a comprehensive system, 7th approximation. 265 
рр., illus. (Supplements issued in March 1967 and in Sep- 
tember 1968) 


(3) 
(4) 
(5) 


(6 


VERNON COUNTY, MISSOURI 61 


precipitation data. 
period. The symbol < means less than] 


Precipitation—Continued Average number of days that have— 
Вашаш. Snow and sleet _ | Minimum temperature of | Maximum temperature of — 
Е Е of 0.10 inch 
aximum Maximum aximum or more ° e 
5 " i 90°F and 2°F and Between 0°F | 0°F and 
during 24- Average during during 24- 5 
hour period month | hour period above low and 82°F below 
In In In In 

1.81 34 12.0 8 0 6 26 
2.62 2.9 6.0 4 0 8 20 u 
2.80 2.7 10.0 6 0 1 16 E 
4.18 «5 3.0 т + 0 D 0 
4.08 0 0 8 2 0 0 0 
542 0 0 7 10 0 0 0 
443 0 0 5 20 0 0 0 
4.29 0 0 5 20 0 4 0 
5.18 0 0 6 8 0 >” 0 
8.40 0 0 5 1 2 3 0 
4.56 1.0 18.9 4 0 5 14 0 
1.85 3.0 11.0 4 0 3 24 1 
5.42 18.0 18.9 64 61 13 107 3 


? Less than one-half day. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use 
by most plants. It is commonly defined as the difference be- 
tween the amount of soil water at field capacity and the 
amount at wilting point, It is commonly expressed as inches 
of water per inch of soil. 

Base saturation. The degree to which material that has base- 
exchange properties 18 saturated with exchangeable cations 
other than hydrogen, expressed as a percentage of the 
cation exchange capacity. 

Calcareous soil. soil containing enough caleium carbonate 
(often with magnesium carbonate) to effervesce (822) vis- 
ibly when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 

Clay film, A thin coating of clay on the surface of a soil ag- 
gregate. Synonyms: clay coat, clay skin. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose-—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
Шир and forefinger, but resistance is distinctly notice- 
able. 


Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—NWhen dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains un- 

der very slight pressure. 

Cemented Hard and brittle; little affected by moistening. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed 
to altered drainage, which is commonly the result of arti- 
ficial drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. 
Sever different classes of natural soil drainage are recog- 
nized. 

Excessively drained soils are commonly very porous and rap- 
idly permeable and have a low available water capacity. 

Somewhat excessively drained soils are also very permeable 
and free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly per- 
meable layer in or immediately beneath the solum. They 
have uniform color in the A and upper B horizons and 
mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mot- 
tling at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, 
although mottling may be absent or nearly so in some 
soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile. 

Fragipan. A loamy, brittle, subsurface horizon that is very low 
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in organic-matter content and clay but is rich in silt or very 
fine sand. The layer is seemingly cemented. When dry, it is 
hard or very hard and has a high bulk density in compari- 
son with the horizon or horizons above it. When moist, the 
fragipan tends to rupture suddenly if pressure is applied, 
rather than to deform slowly. The layer is generally mottled, 
is slowly or very slowly permeable to water, and has few or 
many bleached fracture planes that form polygons. Fragi- 
pans are a few inches to several feet thick; they generally 
occur below the B horizon, 15 to 40 inches below the surface. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

О horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residue. 

A horizon.—The mineral horizon at the surface or just below 
ап О horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinetive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these; 
(2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the А horizon; or (4) by some com- 
bination of those. Combined A and B horizons are usually 
called the solum, or true soil. If a soil lacks a B horizon, 
the А horizon alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
ihe solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a С horizon but may be immediately beneath an 
A or B horizon. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms 
are as follows: abundance—few, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For 
example, a notation of 10YR 6/4 is a color with a hue of 
10YR, a value of 6, and a chroma of 4. я 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately 

|, rapid, and very rapid. 

pH value. А numerical means for designating acidity and alka- 
linity in soils. A pH value of 7.0 indicates precise neutrality ; 
a higher value, alkalinity; and a lower value, acidity. | 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values, A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or "sour," soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degree of acidity or alkalinity are expressed thus: 


pH 
Extremely acid .. 45 Mildly alkaline ~--~- 7.4 to 7.8 
Very strongly acid 5.0 Moderately 
Strongly acid _ 5. alkaline ____. 
Medium acid 6.0 Strongly alkaline 
Slightly acid 6.5 Very strongly 
Neutral -- 7. alkaline _____9.1 and higher 


Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil that contains 85 

ercent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class 1s 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting on 
earthy parent material, as conditioned by relief over periods 
of time. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky (an- 
gular or subangular), and granular. Structureless soils are 
either single grained (each grain by itself, as in dune sand) 
or massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil Technically, the B horizon; roughly, the part of the 
Solum below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace. Ап embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it may soak into the 
Soil or flow slowly to а prepared outlet without harm. Ter- 
races in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream ter- 
races are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. Marine ter- 
races were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
partieles in a mass of soil The basic textural classes, in 
order of increasing ‘proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the fri- 
able state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfri- 
able, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the description of 


the soil series to which the mapping unit belongs. 


In referring to a capability unit, read the introduction 


to the section for general information about its management. 


Capability unit 


Map 

symbol Mapping unit Page Synbol Page 
BaD  Balltown flaggy silty clay loam, 9 to 20 percent slopes 8 VIIs-8 35 
BcB Barco loam, 2 to 5 percent slopes-------- - 9 IIe-4 32 
BcB2 Barco loam, 2 to 5 percent slopes, eroded- - 9 111е-7 35 
BcC Barco loam, 5 to 9 percent slopes- - 10 IIIe-4 32 
BcC2 Barco loam, 5 to 9 percent slopes, erode - 10 IVe-7 34 
BdB Barden silt loam, 1 to 5 percent slopes-- - 1l IIe-5 32 
BdB2 Вагдеп silt loam, 1 to 5 percent slopes, eroded - 1l IIIe-5 33 
BoB Bolivar fine sandy loam, 2 to 5 percent slopes- - 12 111е-7 33 
BoB2 Bolivar fine sandy loam, 2 to 5 percent slopes, eroded- - 13 IVe-7 34 
BoC Bolivar fine sandy loam, 5 to 9 percent slopes-------- - 13 111е-7 33 
BoC2 Bolivar fine sandy loam, S to 9 percent slopes, eroded- - 13 IVe-7 34 
BsB  Bronaugh silt loam, 2 to 5 percent slopes- - 14 IIe-1 31 
Се Cleora loamy fine sand-------------------- 14 IIw-2 32 
CoC  Coweta fine sandy loam, 2 to 14 percent slopes- 15 VIs-6 35 
CrD  Coweta stony fine sandy loam, 5 to 14 percent slopes - 15 VIIs-6 35 
DuB Dubbs loam, 2 to 5 percent slopes--------------------------- - 16 11е-1 31 
EdD Eldon cherty loam, thin solum variant, 5 to 14 percent $1орез- 17 IVs-6 34 
HcD Hector fine sandy loam, 5 to 14 percent slopes------ 18 VIs-4 34 
HeD Hector stony fine sandy loam, 5 to 14 percent slopes 18 VIIs-6 35 
HeE Hector stony fine sandy loam, 14 to 50 percent slopes 18 VIIs-6 35 
Hm Hepler silt loam---------- 19 118-1 32 
Hp Hepler silt loam, overwash- 19 IIw-1 32 
Hr Hepler-Radley complex-- 19 118-1 32 
Та Lanton silty clay loam- 20 IIw-1 32 
LeB Liberal silt loam, 2 to 5 percent slopes- 22 Ile-2 31 
LmC2 Liberal silty clay loam, 2 to 9 percent slopes, eroded- 22 IVe-2 33 
LoD  Liberal-Coweta-Barco complex, 2 to 14 percent slopes 22 VIe-2 34 
LuB Lula silt loam, 2 to 5 percent slopes 23 IIe-1 31 
Ma Mayes silty clay loam-- 24 IIw-1 32 
Mp Mine pits and dumps. 24 VIIe-7 35 
05 Osage silty clay 26 IIIw-14 33 
Pa Parsons silt loam- 26 Is-2 32 
Ra Radley silty clay loam- 28 118-1 32 
RpE3 Radley, Parsons, and Barden soils, 0 to 25 percent slopes, severely 28 VIe-5 34 
Үе 29 IIw-1 32 
тав Zaar silty clay, 2 to 5 percent slopes- 29 111е-6 33 
ZaC  Zaar silty clay, 5 to 9 percent slopes- 30 IVe-6 34 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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GENERAL SOIL MAP 
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SOIL ASSOCIATIONS 


Zaar-Barden-Liberal association; Deep, gently sloping and moderately 


Sloping, moderately well drained and somewhat poorly drained soils 
that have a surface layer of silt loam or silty clay and a subsoil of 
silty clay or silty clay loam; on uplands 


on uplands 


loam to silty clay loam; on uplands 


and somewhat poorly drained soils that have a surface layer of silt 
loam to silty clay and a subsoil of silty clay loam or silty clay; оп 
bottom lands and low stream terraces 


Compiled 1977 


Barden-Parsons association: Deep, nearly level and gently sloping, 
moderately well drained and somewhat poorly drained soils that have 
а surface layer of silt loam and а subsoil of clay to silty clay loam; 


Barco-Barden-Coweta association: Shallow to deep, gently sloping to 
strongly sloping, well drained and moderately well drained soils that 
have a surface layer of fine sandy loam to silt loam and a subsoil of 


Hector-Bolivar association: Shallow and moderately deep, gently slop- 
ing to steep, well drained soils that have a surface layer of fine sandy 
loam and а subsoil of fine sandy loam or sandy clay loam; on uplands 


Osage-Lanton-Hepler association: Deep, nearly level, poorly drained 
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SOIL CONSERVATION SERVICE VERNON COUNTY, MISSOURI MISSOURI AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


=== 

{Davis Airstrip! Е | 

Small airport, airfield, park, oilfield, = 1 з 
cemetery, or flood pool Ç 


STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
И scale permits) 
Other roads 


Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 

PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 
Without road mm 


With road sime 


With railroad Iñ 


ڪڪ 


Medium or small Со 
ens fn 


Gravel pit 


DAMS 


Large (to scale) 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS __—— 
ESCARPMENTS 
Bedrock 222 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
‘Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Borrow pit (small) 


The first capital letter is the first letter of the soil name. A second capital letter, A, B, C, D, or E, shows the slope 
Symbols without a slope letter are mostly for nearly level soils, but some are for land types that may have considerable 
range of slope. A final number 2 in the symbol shows that the soil is eroded; 3 indicates severely eroded. 


SYMBOL 


вар 
всв 
BcB2 
BcC 
BcC2 
BdB 
вав? 
Вов 
BoB2 
BoC 
вос2 
BsB 


Ce 
сос 
со 


Welcome Page 


NAME 


Balltown flaggy silty clay loam, 9 to 20 percent slopes 
Barco loam, 2 to 5 percent slopes 

Barco loam, 2 to 5 percent slopes, eroded 

Barco Ioam, 5 to 9 percent slopes 

Barco loam, 5 to 9 percent slopes, eroded 

Barden silt loam, 1 to 5 percent slopes. 

Barden silt loam, 1 to 5 percent slopes, eroded 
Bolivar fine sandy loam, 2 to 5 percent slopes 

Bolivar fine sandy loam, 2 to 5 percent slopes, eroded 
Bolivar fine sandy loam, 5 to 9 percent slopes 
Bolivar fine sandy loam, 5 to 9 percent slopes, eroded 
Bronaugh silt loam, 2 to 5 percent slopes 


Cleora loamy fine sand 
Coweta fine sandy loam, 2 to 14 percent slopes 
Coweta stony fine sandy loam, 5 to 14 percent slopes 


Dubbs loam, 2 to 5 percent slopes 
Eldon cherty loam, thin solum variant, 5 to 14 percent slopes 


Hector fine sandy loam, 5 to 14 percent slopes 
Hector stony fine sandy loam, 5 to 14 percent slopes 
Hector stony fine sandy loam, 14 to 30 percent slopes 
Hepler silt loam 

Hepler silt loam, overwash 

Hepler-Radley complex 

Lanton silty clay loam 

Liberal silt loam, 2 to 5 percent slopes 

Liberal silty clay loam, 2 to 9 percent slopes, eroded 
Liberal-Coweta-Barco complex, 2 to 14 percent slopes 
Lula silt loam, 2 to 5 percent slopes 


Mayes silty clay loam 
Mine pits and dumps 


Osage silty clay 
Parsons silt loam 


Radley silty clay loam 
Radley, Parsons, and Barden soils, 0 to 25 percent slopes, severely eroded 


Verdigris silt loam 


Там silty clay, 2 to 5 percent slopes 
Zaar silty clay, 5 to 9 percent slopes 
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